m 



Willi 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol. 



XXXII.— No. 25. 

[NEW SERIES.) 



1 



NEW YORK, JUNE 19, 1875. 



[ 



93. 20 per Annum 
Postaffe prepaid. 



IMPROVED COTTON GIN FEEDEB. 
The principal difficulty found to exist in inventions of the 
class to which that illustrated herewith belongs is that, as a 
rule, they are too complicated for ordinary laborers to under- 
stand their workings, while, in addition to this, in many 
cases the mechanism is troublesome to repair. The cotton 
gin feeder shown in the engraving, it is claimed, possesses 
the advantages of simplicity, durability, and adaptability to 
the labor common to the cotton plantations of the South. 

A is an endless belt which conveys the cotton to the toothed 
drum which, in turn, feeds the 
material to the breast, B, of the 
gin. The shafts of the drum 
and of the roller over which 
the belt, A, passes, are geared 
together by the train of wheels 
and pinions, C, in order to 
cause them to turn relatively 
to each other at the proper 
rate. On the opposite side of 
the apparatus the drum shaft, 
by suitable mechanism, is 
geared to a band wheel, so that 
the feeder may be driven by a 
belt from the gin. These gears 
are so contrived that they may 
be readily interchanged, so that 
the driving gear may be placed 
on either side, as may be re- 
quired by the gin, which can- 
not always be arranged in the 
same relation to the feeder. 
This adapts the machine for 
application to any gin. 

The driving pulley shaft is 
arranged on a slide, not shown, 
which is shifted by a lever for 
throwing the feeder in and out 
of gear. D is the apron which 
delivers the cotton to the gin 
breast. This is arranged a lit- 
tle in advance of the bed on a 
pivot, so as to turn freely to 
accommodate itself to the po- 
sition of the breast, which has 
to be raised and lowered at 
times; also to make a space 
through which the trash may 

fall, and sand and dust may be blown by the drum into the 
trough, E, below. At F are the ventilating slots in the hood 
for the escape of the light dust caused by the blast of the 
drum. 

Patented through the Scientifij American Patent Agency, 
April 20, 1875, by Mr. F. W. Flynn. For further informa- 
tion address Messrs. W. H. Lockwood & Co., 130 Poplar 
street, Memphis, Tenn. 

■ i*i — 

Straightening a Tall Chimney. 
A high factory chimney in Havre, which during the process 
of building had.owing to the sinking of one side of its founda- 
tion.been thrown out of perpendicular, was recently straight- 
ened in the following manner : The earth on the side op- 
posite to that toward which the chimney inclined was dug 
away to the foundation bed, and for a width of six feet. On 
the wide lower course.pillars of masonry were erected, which 
supported a heavy staging, on which some 30,000 paving 
stones were piled. The effect of this immense load was to 
cause a sinking of the structure beneath, which, in six weeks, 
resulted in the straightening of the chimney the, top having 
passed through an arc of 31 inches. 



nished with brass balls about an inch in diameter. Noticing 
some specks on the ball of the positive pole, Mr. Varley 
tried to wipe them off with a silk handkerchief, but in vain. 
He then examined the negative pole, and discovered a min- 
ute speck corresponding to the spots on the positive pole. 
This pole sometimes exhibits a glow ; and if in this state 
three or four bits of wax, or even a drop or two of water, be 
placed on the negative pole, corresponding non-luminous 
spots appear on the positive pole. Hence it is evident that 
lines of force exist between the two poles, by means of which 




FLYNN'S IMPROVED COTTON GIN FEEDER. 

we may telegraph through the air from the negative to the 
positive pole. And in explanation of the above cases, in 
which the lightning burn on the skin is of the same shape as 
the object from which the charge proceeded, all that is nec- 
essary is that the object be + to the horse shoe, brass number, 
etc. , the discharge being a negative one. 

-■,•_ 

CONDENSED WATER TRAP. 
Mr. A. L. G. Dehne, of Halle, Germany, ' has patented a 
very simple trap . for removing automatically the water of 



which is formed of two cup-shaped vessels (one in the other> 
as shown) kept normally in equilibrium by the steam pres- 
sure ; but the raising of the pin releases the pressure on the 
interior cup, and allows the water to flow off till the balance 
of the valve is restored. The action appears to be very easy ; 
and the valve will, no doubt, work continuously so long as 
condensation takes place. 

m <»l » 

Tbe Mechanical Force of Light, 

It may not be altogether premature to take a survey of 
the possible applications of the 
new power which Mr. William 
Crookes has shown to be de- 
rivable from light. Seeing 
that, by means of the sun's di- 
rect rays, he has been able to 
cause the vanes of his small 
radiometer to revolve four 
times in a second, it becomes 
evident that, with larger and 
improved appliances, we may 
hope to obtain motive power 
cheaply from a practically in- 
exhaustible source, namely, 
the sun itself. The fact that 
luminous undulations are .ca- 
pable of exerting a motive 
force, of a nature so gross as 
that required to turn the vanes 
of a poised cross, will also 
render the comprehension of 
the chemical disturbances 
which are often effected by 
light, and which are exempli- 
fied in the union of chlorine 
with hydrogen when exposed 
to sunlight, in the production 
of the photographic image, 
etc , a matter of much less 
difficulty than it was hereto- 
tofore. 

The discoverer of these ex- 
traordinary phenomena con- 
fesses that he himself is un- 
able to account for them by 
any satisfactory theory, and 
wishes to avoid proposing any 
until a sufficient number of 

facts have been accumulated. The facts will then tell their 

own tale. — English Mechanic. 



Figures Printed by Lightning. 

Persons who are killed by lightning stroke are frequently 
found marked about the body in a peculiar manner, the lines 
being grouped into semblance of the trunk and branches of 
a tree. In case the casualty actually happens anywhere in 
the vicinity of a tree, the ramifications are attributed to some 
mysterious property of the lightning, which reproduces on 
the body (as was stated in a published instance) " the fibers, 
leaves, and branches with photographic accuracy." 

Mr. C. Tomlinson, in a communication to Nature, states 
that the trees have nothing to do with the figures, which 
are produced directly by the lightning. The same markings 
may be found in sheets of crown glass by passing over them 
the contents of a Leyden jar. The writer, however, mentions 
a variety of curious phenomena in which horseshoes, metal- 
lic numbers, etc. , have been found reproduced on the persons 
of people struck in their neighborhood. Mr. C. F. Varley 
throws light on these last mentioned cases in giving the re- 
cord of an accidental observation made during the vorking 
of a Holtz electrical machine, the poles of which were fur- 




condensation from steam heating and other pipes, which will 
be understood at a glance on our engraving. When the 
water has accumulated sufficiently to raise the globular 
float, the pin attached to the float is lifted from the valve, 



Importance of Crocodile Study. 

Professor Huxley has undertaken the duties of the chair 
of Natural History in the University of Edinburgh for the 
present summer session, and lately gave his introductory 
lecture to a large audience. He expressed at the outset a 
hope that at this time next year Professor Thomson would be 
among them again, full of health and vigor, laden with the 
spoils of many climes through which he had traveled, and 
a sort of zoological Ulysses, full of wisdom for their benefit. 
He then took a general view of his subject, and put before the 
class the considerations which resulted from the careful 
study of a single animal, the crocodile ; an animal which was 
worthy of attentive study, as it might be said that a know- 
ledge of its organization was the key to the understanding 
of a vast number of extinct reptiles, and the key to the or- 
ganization of birds ; while it helped them to connect the 
higher with the lower forms of vertebrate life, upon the 
globe. There might be asked respecting this animal, as re- 
specting every other living thing — first, what was its struc- 
ture? second, what did it do? third, where was it found? 
and fourth, in virtue of what chain of causation had this 
thing come into being ? — this last having only been recently 
recognized as one of those questions which might legiti- 
mately be put. He then proceeded to describe the organiza- 
tion of the crocodile — its morphology, physiology, and dis- 
tribution ; and remarked that there were few animals about 
the palaeontological history of which they knew so much, as 
they could carry back its history through the tertiary and 
secondary epochs: The answer to the last question consti- 
tuted aetiology, or the science of the causes of the phenom- 
ena of morphology, physiology, and distribution. Here, as 
in all cases where they had to deal with causation, they left 
the region of objective fact and entered that of speculation. 
With their present imperfect knowledge, the only safe thing 
they could do in attempting to form even a conception of the 
cause of this extraordinary complex phenomenon was what 
a wise historian would do — stick by archaeological facts. He 
pointed out that palaeontological facts showed that there has 
been a succession of forms of that animal to the present 
day, the oldest being something like the lizard. — Nature. 



© 1875 SCIENTIFIC AMERICAN, INC 



384 



Sf titntiUt ^Mtitm. 



[June 19, 1875. 



kxmtxlk 




MUNN & CO., Editors and Proprietors 



PUBLISHED -WEEKLY AT 
NO. 87 PARK ROW, NEW YORK. 



O. D. MOTTO. 



A. B. BEACH. 



1ERIS. 

One copy, one year, postage Included 93 *J0 

One copy, six months, postage Included 1 60 

Club Rates i 

Ten copies, one year, each 12 70, postage Included $27 00 

Over ten copies, same rate each, postage Included 3 70 

XW By the new law, postage Is payable In advanoe by the publishers, and 
the subscriber then receives the paper free of onarge. 

Not«.— Persons subscribing will please to give their full names, and Fost 
Office and State address, plainly written, and also state at which time they 
wish their subscriptions to commence, otherwise the paper will be sent from 
the receipt of the order. When requested, the numbers can be supplied 
from January 1st, when the volume commenced. In case of changing resi- 
dence, state former address, as well as give the new one. No changes can 
be made unless the former address Is given. 



VOLUME XXXII., No. 25. [New Series.! Thirtieth Tear. 



NEW TOHK, SATURDAY, JUNE 19, 1875. 



Content*. 

(Illustrated articles are marked with an asterisk.) 



Acids for dissolving rocks (13) ... . 

Alexandra, the ironclad* 

Answers to correspondents 

Arctic expedition, Hailing of the.. 
Astronomy, refinements in (2) — 

Barrel hoop, Improved* 

Belts, slip of (4) 

Boilers, clacking in (7) 

Boilers, water for (9) 

Boilers with copper, lining 

Brachiospongia* 

Brldge.the New Tork & Brooklyn 

Business and personal 

Cement for gasbags (14) 

Centennial, Slam at the 

Chimney, straightening a tall 

Civilisation by upheaval 

Collodion, coloring (11) 

Condenser, surface of a (6) 

Cookingby gas* 

Cotton gin feeder*. 

Couplings, improved power* 

Crocodile study. Importance of. . . 

Day, the solar (20) 

Dish drainer, etc., improved* 

Drains, land 

Earth'saxis, Inclination of the (20) 

Earth' s rotation, the (20) 

Electricity by umbrella (17) 

Engines, miniature steam 

niters, making charcoal (18) 

Finish for walls, hard (19) 

Fog, observations in a 

Gas lights at the Paris opera* 

Genius vs. capital 

Gums soluble in ether (11) 

Gun cotton, powder, etc. (12) 

Guns, cleaning (10) 

Gutta percha, dissolving (16) 



Homes of the working classes *. . . 

Household hints— No .2 

Hydrogen occluded by palladium. 

Ice box, filling for 

Insect seschetlcs 

Inventions patented in England.. 

Life preserver, 24 hours In a 

Lightning 

Lightning, figures printed by 

Light, the mechanical force of 

Linseed oil, adulteration of 

Magnetism, anew source of 

Magnets for electro- mo tors 

Meat fresh, to keep 

Packing, combination*... 

Parasites In wasp stings 

Patent decisions, recent 

Patent politics In Ohio 

Patents. American and foreign. , . 

Patents, list of Canadian 

Patents, official llBt of . 

Phylloxera remedy, discovery of a 

Plaster of Paris for casts 

Practical mechanism— No. 25* 

Prisons, new construction of* 

Propeller, the Eagle Wing 

Radiometer, Crookes'* 

Railway, flreless, in England* 

Respirator, the miner's 

Samson or Solomon? 

Silicate of alumina, native (1) 

Steel process, the Blair direct 

Stenography by machinery* 

Surveyor's Instrument, a simple*. 

Trees, marks on (8) 

Water, condensing by pressure (2) 
Water in sea, fresh springs of (8). 

Water, pressure in hose (5) 

Water trap, condensed* 



PATENT POLITICS IN OHIO. 

At the recent State Convention of the Republican party in 
Ohio, for the nomination of State offioers, the following re- 
solution was unanimously adopted as the policy of the party 

" Sixth. — We demand such a revision of the patent laws as 
wiU relieve industry from the oppression of monopolies." By 
the acceptance of this resolution, all the candidates, on the 
Republican ticket in Ohio, now stand publicly pledged to use 
their best endeavors to deprive the citizens of that State,and 
other States.of their existing rights to obtain patents. This 
may be a good way to gather votes, but to us it looks like 
egregious folly. 

If there is any one law that gives more satisfaction than 
another, to working men, mechanics, inventors, and the 
public in general, it is the patent law, which secures to the 
humblest individual limited rights and property in new 
thoughts or inventions ; and the attempt of these politicians, 
to legislate these rights away, will, we are confident, be 
scornfully rebuked by the masses of the people. 

The existing patent laws of the United States secure to 
every man, woman, or child, who makes a new and useful 
invention, the exclusive monopoly thereof for the period of 
seventeen years ; after which the invention becomes public 
property, and all persons may freely enjoy its use. 

Under the stimulus of these beneficent laws, hundreds of 
new arts and occupations are yearly added to the national 
industries, contributing marvelously to the development and 
prosperity of the country. The great State of Ohio has long 
been prominent for the number and usefulness of the new 
inventions made by her citizens ; while her remarkable growth 
in population, manufactures, and wealth is very largely due 
to the encouragement she has always given to the extension 
of patent monopolies within her borders. Many of her towns 
and cities are largely dependent upon, and in some cases 
have been nearly built up by, patent industries. 

Indeed, it is questionable whether Ohio could to-day har- 
vest her crops or carry on ordinary industrial operations if 
her citizens did not make use of hundreds of these monopo- 
lies which her astute Republican politicians now join in de- 
nouncing as disastrous to industry. We think they must 
know better. But if they are in earnest, if they really be- 
lieve that industry is oppressed by patents, we advise them 
to commence at home and clear them out of their State. 

Let them begin, for example, at Springfield, Ohio, a thriv- 
ing town brim-full of patent monopolies. Let them take, 
first, the Champion Harvester concern, where they turn out 
reapers and mowers at the rate of one complete machine 
every four minutes. The great West is supplied with 
these splendid machines, they have a world-wide reputation, 
the farmers think they cannot get along without them ; while 
hundreds of families at Springfield live in comfort by indus- 
triously engaging in their manufacture ; and the founder of 



the concern, once a poor, struggling, inventive mechanic, aft 
ter years of exertion, has made himself comfortable, if no- 
rich, by his monopoly. But this sort of thing, say the poli- 
ticians, is oppressive, and ought no longer to be tolerated 
To be sure, the patent will expire before long, by its own 
limitations ; but if we are to believe the politicians, it ought 
to be broken up forthwith, and the industries of Springfield 
and other Ohio towns should in future be strictly guarded, 
by legal enactment, against the introduction of any more of 
such prosperity breeding, but oppressive, industrial patent 
monopolies. 



CIVILIZATION BY UPHEAVAL. 

The observations of Professor Marsh touching the cranial 
capacity of extinct animals show that the tertiary period of 
geology was peculiarly a period of brain development. What 
the determining condition of this remarkable increase of 
brain bulk and capacity for intelligence may have been, it is 
impossible to say ; all we know is the fact that, at the time 
when, as the evolutionists hold.man was developing from the 
higher primates through the acquisition of some twenty or 
more cubic inches of brain, the entire animal world was 
favored by a similar though less remarkable increase of brain 
bulk and brain power. If there was a transition at that time 
from the animal to the human by natural evolution, the 
•change was not, as has been asserted, anything radically 
unlike the changes exhibited by the lower orders of life. 

But it is not our purpose to discuss the problem of man's 
origin as man. Sometime during the tertiary period he ap- 
peared ; and we propose simply to consider how the low type 
of humanity which prevailed at first may have been de- 
veloped, by means of climatic changes, into the higher type 
with which human tradition begins. 

It is admitted by all schools of ethnologists that man must 
have appeared in a warm climate ; on a tropical island, say 
men like Wallace and Darwin, for there only would his naked 
skin be no disadvantage, there his physical weakness would 
not be overtaxed before he could devise means of defense, 
and there food would be abundant and unfailing. In no 
instance, to our knowledge, however, has any attempt been 
made to show how the inhabitants of such an island eould 
be started on the road to civilization, and compelled to keep 
it. 

The inhabitants of tropical islands do not improve of their 
own accord. The conditions of life under such circum- 
stances are unchanging, and therefore progressive variation 
is uncalled for, if not impossible. There must be a steady 
change of environment, and change of a nature to compel in- 
creasing forethought and industry, to insure progression 
toward a higher order of life: a change which could have oc- 
curred to the primitive race of man only through a gradual 
refrigeration of the climate. 

Take an island, for example, like Borneo. Its inhabitants 
are unchanging. Life is easy, food abundant, and all incen- 
tives to exertion absent. Peopled by a low race of savages 
and stationary as to climate, the history of one day would 
be the history of a thousand years. But suppose the climate 
to become cooler at the rate of one degree a century, as by 
the slow approach of a glacial period. From generation to 
generation the change would be imperceptible ; yet in fifty 
centuries the tropical island would become an Iceland. Its 
fauna and flora would be entirely changed, and man would 
of necessity change with them. Clothing and shelter would 
gradually be called for. The spontaneous products of the 
soil would become less abundant, and less uniformly distri- 
buted throughout the seasons. Cultivation and care would 
become more and more requisite to secure sufficient food. 
From generation to generation the race would be compelled 
to study thrift, to protect their animal and vegetable posses- 
sions to aid them in the struggle for existence ; and thus by 
slow gradation they would creep upward to a higher life. 

A similar effect would be produced by a gradual geographi- 
cal elevation ; and it is a suggestive fact that the great cen- 
ters of original civilization are regions of recent upheaval: 
the more recent the upheaval.the more advanced the human 
type. The youngest highlands of the world are the highest, 
those of the Andes and the Himalayas ; on the one American 
civilization reached its earliest and highest development; on 
the other the white race originated. To the highlands of 
Thibet — the " roof of the world," as the natives call it — the 
traditions of all the great civilizations of Europe, Asia, and 
Africa point as the birthplace of the human race. Here the 
earliest white civilization had its origin. There were made 
the astronomical observations on which even the earliest 
science of the Egyptians was based : the most ancient records 
in the valley of the Nile figuring the heavens.not as they are 
seen in Africa, but as seen in Bactria, many degrees further 
north. 

The geology of Upper India records a history such as we 
have imagined necessary for the development of a civiliza 
tion. At a late period, geologically speaking, the entire re 
gion now occupied by the Himalaya mountains — and the 
Thibetan plateau so far as explored — was under the sea. At 
the time when the earliest traces of man begin to appear, it 
was a country of sub- tropical plains and fresh water seas. The 
recent river and pond shells of the Thibetan plateau are the 
direct descendants of warm water species, whose remains lie 
in the deeper strata.an evidence that the vast upheaval of the 
region was a gradual, not a sudden, change. 

From this region,now barely capable of sustaining a sparse 
population, came the conquering herds which.at the dawn of 
history, overran the plains of Europe and Asia. In this re- 
gion arose the race whose development is recorded in the 
Vedic hymns and the religious books of subsequent ages.and 
whose early traditions come down from the time of the gigan- 



tic turtles whose remains are buried in the deposits of those 
ancient fresh water seas. 

It is altogether improbable that the earliest civilization 
was developed by an immigrant race after the country had 
reached its present altitude. Men do not leave fertile low- 
lands for sterile mountain regions except under compulsion, 
and they are not likely to improve by the change. Besides, 
the region is now too high to sustain, much less to breed, an 
energetic race, such as the men of Upper India must have 
been when they set out to subdue the world: and by their 
own account, they were driven from their native home by 
cold — the inevitable result of excessive upheaval. 

Another proof that the country was at a lower level than 
it is now, when it served as the great hive of the white race, 
is found in the fact that high altitudes are as incompatible 
with a vigorous development of man as they are with the 
agricultural requisites for the sustenance of a dense popula- 
tion. Within moderate limits, uplands are conducive to 
health and vigor; but above four or five thousand feet, the 
rarefied atmosphere is incapable of sustaining man at his 
best. This is specially noticeable in all Alpine regions and 
on high table lands like those of Mexico. To a still greater 
degree is it seen on the Peruvian plateau, where the Span- 
iards found a highly civilized but degenerate race. At a 
period geologically recent, that whole region lay at a lower 
level. At first the slow upheaval must have pushed forward, 
in a continuous line, the social and intellectual development 
of the people. It made them, in a double sense, a rising race. 
Ultimately, however, the limit was overpassed : the environ- 
ment became repressive, not helpful ; the people lost vigor 
and were no longer able to push on their civilization. Later 
they became unable even to maintain it, and for some time 
previous to the arrival of the Spaniards they had been losing: 
ground. 



PE0GREB80F THE GEEAT SUSPENSION BEIDGE BETWEEN 
NEW Y0EK AND BEO0KLYN. 

By a recent act of the legislature of the State of New 
York, this great bridge property, which was commenced as a 
private enterprise, has become a public work, and the money 
to complete it is to be supplied from the treasuries of the two 
cities. The early finishing of the structure is therefore 
assured, and the work is now progressing with all possible 
rapidity. The last stone of the Brooklyn pier or tower was 
laid a few days ago — the last that can be placed until the 
cables are stretched. The tower now stands 271^ feet high 
from the tide level. In the tower as it stands, there are about 
thirty-five thousand cubic yards of stone, weighing about 
seventy thousand tons. The "saddles" — the things upon 
which the cables are to rest — will be put in place in a few 
days, and then work will cease for the present on the Brook- 
lyn tower. It is expected that the New York tower will be 
finished before the end of the present season. It is over 200 
feet high. The engineers also hope to finish the Brooklyn 
anchorage this season, and it is thought that before next fall 
the cables will be stretched across the river. 

This bridge will have a greater span than any work of the 
kind now existing. The distance between the river piers is 
1,600 feet. The total length of the bridge will be about one 
mile. The width of the roadway will be 85 feet, which is a 
little more than our famous thoroughfare of Broadway. 

It is believed that one of the immediate results of the 
bridge will be to turn the current of increasing population to 
Brooklyn, and ultimately cause the annexation of that city 
to New York, in which case the latter will take rank in pop- 
ulation next to London. 

REFINEMENTS IN MODERN ASTRONOMICAL 
OBSERVATIONS. 

The tools used by the modern astronomer are clocks to 
measure time, graduated circles to measure degrees and 
their subdivisions, telescopes to magnify distant objects, 
photographic apparatus to make permanent records of ephe- 
meral phenomena, photometers to measure the comparative 
intensity of light, polariscopes to reveal the nature of cer- 
tain luminous rays, and spectroscopes to reveal the chemical 
composition of the heavenly bodies. 

The invention of the clock is of great antiquity; but it is 
to the wants of modern astronomy and other sciences to 
which it is applied (navigation, for instance) that the perfec- 
tion with which they are now made is due. So with the 
graduated circles, which are applied to quadrants, sextants, 
octants, and astrolabes. 

Tha telescope, invented by Janssen in Holland, about 1609, 
was successively improved by Galileo, Herschel, Dollond, 
Fraunhofer, and others, while lately Lord Rosse and our own 
Alvan Clark have surpassed all former efforts. But who can 
say what improvements the future has in store for the tele- 
scope, especially as liberal monetary compensation has be- 
come a stimulus to the ablest opticians, and the making of 
million dollar instruments has been discussed ? 

Photography is now largely used in astronomy, and the 
work done by it during the recent transit of Venus, in dif- 
ferent parts of the earth, has enriched astronomical science 
with records of the highest value and permanency. One 
amateur astronomer, Mr. Rutherford of New York city, has 
for several years past applied this science to making records 
of the position of tne stars, so as ultimately to obtain know- 
ledge of their distances from us, and their motions in space ; 
and in connection with this branch of the subject, he has in- 
vented instruments of measurement, to be applied to the 
photographic impressions, which have already given results 
superior in precision to the measurement by direct observa- 
tion of the stars represented. 

Photometric observations on heavenly bodies, comparin 
their relative luminosity and determining changes in thei 
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nature or distance, have been brought to a high degree of 
perfection, especially by Zollner, who used for this purpose 
the following apparatus : The polarisoope, an ingenious tool 
invented by Malus in France in 1808, is based on certain pe- 
culiar properties of reflected light, by which it may be ascer- 
tained what light or portions of light belong to aluminous 
body itself, and which are borrowed from other sources ; 
while it also shows the direction whence the borrowed light 
arrived before it was reflected by the body under investiga- 
tion. Zollner applied to this instrument several ingenious 
devices, making it the most perfect measurer of the inten- 
sity of light, and has thus founded a new branch of astro- 
nomical research, called astro-photometry. 

The spectroscope, based on a discovery made in 1790 by 
Fraunhofer.and in 1840 by John W. Draper of New York city, 
is the invention of Bunsen in Germany, and, next to the tel- 
escope, is the greatest gift astronomy has ever received. By 
means of this instrument, Secchi, in Rome, has so success- 
fully investigated the light of the stars that he has classi- 
fied them by their temperatures, which may be distinguished 
by the number of dark lines or bands in their spectra; the 
hottest stars show the least number, the next class (to 
which our sun belongs) showing a greater number, and the 
third class having so many dark lines, obscuring portions of 
their spectra, that a peculiar color prevails in them ; while a 
fourth class, of a still lower temperature, are still more ob- 
scure. Next come the dark globes, so cool that they have no 
light of their own, and cannot be seen except when they are 
so near to a luminous star as to shine by reflected light. This 
is the case with most of our planets, as well as with we do 
not know how many, perhaps much larger, darker bodies, 
floating in the infinity of space, and to which the disappear- 
ance and reappearance or changes in luminosity of some 
stars are ascribed, these phenomena takiog place when their 
light is intercepted by an intervening dark body. 

Secchi has just published some of his recent observations 
on Coggia's comet. He combined the spectroscope and po- 
lariscope with his telescope; the spectroscope showed that 
there were t wo spectra, one continuous, and the other con- 
sisting of luminous bands, agreeing , with those of oxide of 
carbon ; while the polariscope showed that the latter spectrum 
was original light, while the continuous spectrum was 
reflected light, also showing that the latter came from the 
direction of the sun : consequently that the continuous spec- 
trum was reflected sunlight. He proved thus that this comet 
shone not only with reflected sunlight, but by its own light 
also, thereby revealing the nature of its original luminosity. 
This is an instance of the highest degree of refinement as 
yet obtained in modern astronomical research. 



SAMSON OB SOLOMON? 
This is the muscular period of the year, the time at 
which the collegian suddenly wakes up to the fact that por- 
ing over books, or the clerk to the idea that too close a con- 
finement in the counting room, is resulting in flaccid biceps 
and a general depreciation to physical tone. One cannot 
pick up a newspaper now-a-days without being informed that 
this or that college crew is busily preparing for a coming 
regatta, or that some enthusiastic individual is training to 
walk an incredible distance in an equally incredibly brief 
space of time ; while there is even an on dit fluttering about 
that the elegant Mr. Blank, so refined and so gentle in so- 
ciety, actually nightly pummels a professional pug, or stands 
manfully up and allows his sconce to be soundly rapped or 
his nose to be painfully abraded by his short-haired tutor. 
They say abroad that we Americans make the pursuit of 
pleasure an elaborate business transaction ; we do even more 
in the way of athletic culture.for we contrive to convert such 
sport not merely into a business, but too often into a kind of 
martyrdom. 

" Weill" we can hear the reader exclaim, " does this pa- 
per, which fairly bristles with health axioms, and which 
preaches sanitary measures year in and year out, propose to 
take ground against healthy exercise? Does it argue that 
gymnasiums are pitfalls, and race boats and ball grounds 
only so many roads leading to kodily destruction 1" 

Nol not by any means, gentle reader; on the contrary, we 
think physical exercise a physical necessity — but, in modera- 
tion. And there's the point which, it seems, can never be 
rendered keen enough to penetrate the brain of the average 
"muscular Christian." Let us illustrate : Suppose two men 
of equal strengih enter for a contest — say a race with single 
sculls — to take place a year hence. One individual depends 
on future training, and lets the subject escape his attention 
until three months or so before the appointed time. Then 
he abandons books or business and goes to work. He radi- 
cally changes his diet; from lazy inactivity, he subjects his 
body to severe strains, and, in brief, endures all kinds of 
privations in order to work himself into fit condition. The 
other person starts at once with a little gentle exercise, 
which in nowise interferes with his regular pursuits; he 
maintains his generous diet, and in general, save, perhaps 
a slight augmentation of muscular work as the time grows 
short, his mode of life is the same at the end as at the begin- 
ning. In the hour of trial it would be found that the first 
could make " spurts" — momentary efforts of herculean 
strength — but that the second would show that steady uni- 
form labor which would tell in the end. We should expect 
to see one man leave his boat collapsed, and in " condition" 
fit only for the sick room ; but the other, we are certain, 
would step ashore, warm and tired to be sure, but with eye 
as bright, nerves as steady, pulse as regular and head as 
clear as when he took up the oars. From the result, any one 
would say that the first man's course had been wrong, and 
yet it is precisely the course of thousands of young men just 
at the present time 



It is the same with mental labor. The merest tyro of a 
scholar knows that no information is so fleeting as that 
acquired by cramming for some special occasion ; while 
none is so enduring as that gained by slow plodding, inch 
by inch. Moreover, these sudden transitions from inac- 
tivity — for there is hardly any period when the body is mere 
sluggish than in the spring — to intense activity are hurtful, 
permanently so in some cases. It is well understood that 
one set of muscles cannot be developed by excessive work 
without a general weakening of the rest ; and if feeble 
hearts or lungs be included in the organism, this weakening 
cannot be withstood, and irreparable injury may easily re- 
sult. A strong frame does not imply a strong constitution ; 
and nothing is truer than tint the ultimate strength of the 
human system, like that of any mechanical structure, is only 
equal to that of its weakest part. The early deaths of Hee- 
nan the prize fighter, Renforth the oarsman, and of a dozen 
other magnificent specimens of physical development, which 
we might name, are common examples in point. 

A well known professor told us, not long since, that every 
man of a college crew, which had covered itself with the 
laurels of victory in a great race, had failed in his studies. 
The time, in that particular instance, necessary for the se- 
vere training was taken from the hours of scholastic work, 
and the natural result followed. This only adds further 
proof to the assertion that there is a metaphorical antago- 
nism between brains and muscles ; and it leaves open to us 
the question of which we propose to consider the better type 
of humanity, him of big muscles or him of well balanced, 
powerful brain. We once saw a renowned athlete strip, and 
we looked with admiration on the great knotted fibers which 
lay beneath an unblemished skin, soft as any woman's, and 
on the feats of strength impossible to ordiuary men. We 
admired that man's muscles ; we thought of them as beauti 
fully made mechanism; we simply admired them. But it 
was with a very different feeling that we listened to the elo- 
quent words of a great lawyer summing up a great cause the 
other day. The highest triumph of one man had been 
to move vast weights ; of the other, to stand as the repre- 
sentative of a nation molding the judgment of the loftiest 
tribunal the world has ever known. Which is the higher 
ambition? — and yet this renowned lawyer would physically 
be classed as of the lowest grade. The stooping shoulders, 
the contracted chest, and the spare muscles have offered no 
obstacles to his ascent of the topmost pinnacle of that tem- 
ple of human fame wherein the strong man has but an 
instant's and the lowest place. 

We do not argue against physical culture; but we say 
that it never should displace or rise superior to that of cul- 
ture of the mind. It is not to the smith who wields the 
massive hammer, or handles great bolts of metal, that the 
world is indebted for the grandest results of inventive skill ; 
but to the quiet, patient student who thinks, and whose 
thought brings forth that soul which animates arms of steel 
and iron, to do his bidding. Victory does not now perch on 
the banners of the nation whose army is composed of the 
strongest men or whose hosts are the most numerous; but 
on the standards of that land among whose children the 
genius of invention, the power of thought, most widely 
dwells. Brains rule this world — not muscles. 



SCIENTIFIC AND PRACTICAL INFORMATION. 



DISCOVERT OP THE PHYLLOXERA REMEDY. 

M. Dumas recently announced to the French Academy of 
Sciences that a mode of treating vines attacked by the phyl- 
loxerahad been discovered, which is certain in its results in 
destroying the insect and in restoring the vine to health and 
fecundity. The remedy is the combined employment of 
sulpho-carbonate of potash, which kills the insect at any 
depth, to the soil, and of potassic, ammoniacal, and sulphur- 
eted manures. Les Mond.es states that M. Dumas himself is 
the fortunate discoverer, though his announcement to the 
Academy was not made until after his process had been tried 
by exhaustive experimenting by the commission appointed 
to examine into the various plans submitted. This being 
the case, M. Dumas becomes the possessor of the $60,000 re- 
ward, beside the numberless other prizes of smaller sums of- 
fered throughout France. 

A NEW SOURCE OF MAGNETISM. 

M. Tommasi states that, when a current of steam under a 
pressure of 5 or 6 atmospheres is driven through a tube of 
copper 008 to 012 of an inch in diameter, rolled in a spiral 
about an iron cylinder, the latter becomes so highly magnet- 
ized that an iron needle, placed at a fraction of an inch from 
it, is strongly attracted and remains magnetized during th» 
passage of the current. 

HOW TO KEEP MEAT FRESH A LONG TIME. 

We have for authority the Inter-Ocean for saying that the 
following recipe is worth the subscription price of any news- 
paper in the land : 

As soon as the animal heat is out of the meat, slice it up 
ready for cooking, Prepare a large jar by scalding well 
with hot salt and water. Mix salt and pulverized saltpeter 
in the proportion of one tablespoonful of saltpeter to one 
teacupf ul of salt. Cover the bottom of the jar with a sprinkle 
of salt and pepper. Put down a layer of meat, sprinkle 
with salt and pepper, the same as if just going to the table, 
and continue in this manner till the jar is full. Fold a cloth 
or towel and wet it in strong salt and water, in which a little 
of the saltpeter is dissolved. Press the cloth closely over 
the meat and set in a cool place. Be sure and press the cloth 
on tightly as each layer is removed, and your meat will keep 
for months. It is a good plan to let the meat lie over night 
after it is sliced, before packing. Then drain off all the 
blood that oozes from it. It will be necessary to change the 



cloth occasionally, or take it off and wash it — first in cold 
water — then scald in salt and water as at first. In this way 
farmers can have fresh meat the year round. " I have kept 
beef," says the writer, " that was killed the 13th of Febru- 
ary, till the 21st of June. Then I packed a large jar of veal 
in the same way during the dog-days, and it kept six wee^s." 

INSECT AESTHETICS. 

L. G. Fellner states that the large red ants of Arizona 
Territory adorn their dwellings with stones, shells, etc. " I 
have often disturbed their piles in order to find garnets, etc. 
The ant on guard would then regularly call out an army of 
miniature warriors, whose attacks I had to avoid. As I 
stirred one pile with a stick, the guard ran inside ; but instead 
of returning with a number of angry ants, he brought out a 
large clear garnet and rolled it down towards me ; I kept 
stirring until he had brought five, when I thought the saga- 
cious animal had been taxed sufficiently." 

LAND DRAINS. 

An excellent subsoil drain may be made by digging a 
trench and filling in the bottom with sticks of wood, com- 
pressing them together with the feet and then covering them 
with the mold. The effectiveness of such a drain will en- 
dure for several years, and the final decay of the wood will 
serve to enrich the soil. 

MAGNETS FOR ELECTRO-MOTORS. 

Magnets or armatures for electro-motors may be softened 
as follows: Heat the iron to an even dull red heat all over; 
and if the surface of the iron has not been faced off in a 
machine, lightly file it to remove the scale, and then im- 
merse it in common soft soap, allowing it to remain therein 
until it is quite cold. Then reheat the magnet to an even 
red heat whose redness is barely perceptible, and bury it in 
pulverized lime, wherein it must also remain until quite 
cold, when the metal will be found as soft as it is possible 
to make it, and the blade of an ordinary penknife will cut it. 
At the second heating the iron will emit a light blue flame, 
showing the effect of the immersion in the soft soap. The 
conductibility of the magnet may be, by this process, very 
much increased. 



Slam at the Centennial. 

His Majesty the King of Siam, having accepted the invita- 
tion of the United States Government to take part in the In 
ternational Exhibition at Philadelphia next year, has appoint- 
ed J. H. Chandler, Esq. as Royal Commissioner. Mr. Chand- 
ler is a native of Pomfret, Conn. He has resided in Siam 
about thirty-two years past, and is well acquainted with the 
productions and resources of the country. His early labors in 
that country were devoted to type- founding, printing, book- 
making, and the introduction of various improvements. He 
has the honor of having introduced steamboats, and also 
steam machinery for manufacturing purposes, beside num- 
erous labor-saving machines to facilitate and improve the 
mechanic arts. Nearly all the early improvements which 
have done so much for the country were introduced by him. 
For the last twelve years or so, he has devoted himself main- 
ly to the language, teaching, etc., and has for a long tim» 
held the position of chief government translator in the for- 
eign office. He was tutor to His Majesty before his first 
coronation. With Mr. Chandler for Commissioner, and the 
readiness with which the King and his ministers have en- 
tered upon the work of preparing and forwarding the produc- 
tions of the country, it may be expected that the kingdom of 
Siam will make a good display at the International Exhibi- 
tion. 



Sailing of the New Arctic Expedition. 

The new British arctic expedition, for polar discovery, 
comprising two vessels, sailed from Portsmouth on the 29th 
of May. The expedition is commanded by Commodore 
Markham,in the Alert, while Captain Nares, navigator, sails 
the Discovery. Both vessels were prepared and equipped in 
the best possible manner, with all the appliances for safety 
and success which arctic experience could suggest. 

The route is up the west coast of Greenland, on the same 

track as the Hall expedition. Special preparations have 

been made for sledge expeditions, and the explorers are 

bound to reach the north pole this time, unless ice or other 

obstacle prevents. 

-•_•.-_ 

Adulteration of Linseed Oil with Cod Liver Oil. 

According to the foreign pharmaceutical journals, linseed 
oil is now frequently adulterated with cod liver oil. To de- 
tect this adulteration. 10 parts by weight of the oil is mixed 
with 3 parts by weight of commercial nitric acid in a 
glass cylinder, and well mixed by stirring with a glass rod. 
It is then left quiet until the oil and acid separate. If cod 
liver oil is present, the layer of oil will have a dark brown or 
black color, and the acid will be orange yellow or yellowish 
brown. Pure oil treated in the way is at first a water green, 
then a dirty yellowish green, and the acid takes on a bright- 
er yellow color. 

m i« i » 

Rapid Transit in London. — Recently, during one day, 
Whit Monday, 246,54? passengers were carried on the Me- 
tropolitan Underground Railway, London, being at the rate 
of ninety millions of passengers per annum. The stations 
are half a mile apart. The trains run every two minutes; 
they consist of twelve cars each, and are drawn by locomo- 
tives weighing forty-five tuns each. They discharge and 
take up a load of passengers, run to the next station, and 

stop, all within the space of two minutes. 

■»■■•» «■ 

Mr. James T. Gardner, Chief Geographer of the Geo- 
logical and Geographical Survey of the Territories, with his 
staff, left New York on May 26, and will have head quarters 
until October at Denver, Col. Ter 
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THE FIHELESS RAILWAY SYSTEM IN ENGLAND, 
We publish herewith engravings of a new form of fireless 
car, the design of an engineer named Todd. It is a " dum- 
my," or combined car and locomotive; it is styled the 
Harmless, and is constructed thus : There is a main low- 
er frame 22 feet 6 inches long over the buffers, 7 feet 
wide over all, and 3 feet high from the rail to the top ; 
and on this frame is placed the 14 feet body of an ordi- 
nary car. In the center of the frame are two receivers, 
each containing 30 cubic feet of water. Below the buf- 
fer beams are screw couplings and stop valves with per- 
forated pipes running right through the receivers. The 
wheels are 24 inches diameter, placed 4 feet 6 inches be- 
tween centers. Cylinders, 9 inches diameter and 8 inch- 
es stroke, surrounded with large jackets open to the 
water of the receivers. At each end of the car, outside 
the dash plate, is placed a brake handle, and on either 
side of this a regulator and reversing handle, all ar- 
ranged as shown. These latter handles fit into spring 
sockets, so as to be changed from one end to the other, 
principally to prevent any one from behind moving the 
car. There are four sand boxes, tvith handles brought 
to the foot boards. There are two exhaust pipes, the 
end of each projecting slightly upwards from the edges 
of the curtains over the foot boards ; and by a cock the 
waste steam is turned into whichever pipe happens for 
the time to be at the following end of the car. All the 
working motion is quite protected from dirt by light 
boxes which have hinged doors at the sides. 

The inventor proposes to start the engine on its jour- 
ney with an initial pressure of 200 lbs. to the inch ; and 
the Engineer states that, owing to the jacketing of the 
cylinders, the loss by radiation will not exceed 5 lbs. 
pressure per hour, allowing the engine to run 40 miles 
on level lines at one charging of the boiler. This is 
rather a large idea of the capabilities of the system ; 
and we hope that it may be realized. 

Fig. 1 is a transverse section of the car, showing the 
boiler and steam dome, and the position of the engine ; 
Fig. 2 is a longitudinal section of the same; and Fig. 
3 is an exterior elevation, also showing the stationary 
boiler from which the apparatus is charged. 



sheep, killed. Those accidents that are not recorded are in- 
numerable. In large towns damage to property is more fre- 
quent than destruction of human life; but in the open coun- 
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Lightning. 

There are indications that we 
may anticipate severe electrical 
disturbances during the coming 
summer. The winter has been 
unusually long and severe. Ab- 
normal weather has occurred 
over most parts of the globe. 
Reports of severe thunderstorms 
reach us from the Cape and the 
antipodes. Exceptional condi- 
tions of this kind abroad usual- 
ly presage similar conditions in 
England. " Coming events cast 
their shadows before." But 
whether the coming summer be 
above or below the average, we 
are bound to call attention to the 
fearful apathy and gross care- 
lessness evinced in not protect- 
ing buildings from atmospheric 
electrical discharges. 

During two severe storms in 
England, in June, 1872, there 
were ten deaths and fifteen cases 
of injury to human beings ; six- 
ty houses struck, and fifteen 
burnt down ; and twenty-three 
horses and cattle.and ninety-nine 




try, destruction of life is perhaps more frequent than destruc 
tion of property, unless we except tiees, which are ruined in 
thousands every year, and unfortunately — from their size 
and growth — the finest suffer. 

Lightning protection is therefore not only a neces- 
sity, but it is a source of satisfaction and comfort. It 
is difficult to comprehend the reasons why it is not 
more largely adopted. It is not its inutility — for the 
beneficial effect of lightning conductors among our 
buildings and our shipping is incontestible. It is 
not its expense — for a house can be protected for a 
less sum of money than is required to bed out a par- 
terre. It is not its difficulty — for any skilled work- 
man or energetic landlord can do it with ease. 

Dr. Mann, the President of the Meteorological So- 
ciety, has done good service in reading an exhaustive 
and able paper on the subject before the Society of 
Arts, and an admirable notice of it was given in 
the London Times. Dr. Mann has supplemented this 
notice with an excellent letter to the leading journal 
on the precautions to be taken, especially with the 
tall zinc tubes now so largely used for chimney tops. 
Mr. Preece had previously called attention, in the 
Times, to the danger of chimneys, lined as they are 
with soot, filled with ascending currents of heated air 
and smoke, and terminated in grates, acting as light- 
ning conductors. If all such chimney pots be con- 
nected with the water pipes by galvanized iron ropes, 
and if all these pipes make good earth (that is to say, 
have a large metallic surface in contact with the earth), 
a house is as safe from lightning as a collier in a mine. 
All lightning protectors should be constructed on 
proper scientific principles, and we have published in 
our columns many valuable papers on the subject. 
The great desiderata to be urged are the employment 
of perfectly continuous metallic ropes or rods, the 
use of good earths, and the termination of the con- 
ductors in the air in points. A great fact to be re- 
membered is that joints, and earths, and points de- 
teriorate, and lose their efficiency ; they therefore re- 
quire frequent examination and frequent renewal. 

Lightning conductors require annual inspection and 

a careful overhauling. It is needless to point out to 
telegraphists the necessity of a 
good earths, for they all know 
that their circuits are unworka- 
ble without them ; but it is la- 
mentable to see the condition of 
the earths to the lightning pro- 
tectors of the steeples of some 
of our cathedrals and churches. 
The splendid new spire of Llan- 
daff cathedral is positively in a 
dangerous condition from this 
cause. Nine out of every ten 
churches are in the same condi- 
tion. Earth wires are plunged 
into the interior of cisterns; 
they are leaded into stones ; they 
are bedded in dry sand. One 
was carefully put into a glass 
bottle buried in the dry earth ; 
another was coiled carefully in- 
to the interior of a wooden pail, 
in the basement floor of the 
house it was maant to protect. 
Every case of the inefficiency of 
lightning protectors that has 
been examined has been proved 
to be due to gross ignorance of 
the principles of electrical sci- 
ence. — Telegraphic Journal. 
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Fig. 3-TODD'S FIRELESS STEAM CAR SYSTEM. 
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STENOGRAPHY BY MACHINERY. 

A curious apparatus has recently been invented in France, 
by the aid of which stenographic writing may be accom- 
plished at the rate of from 200 to 250 words per minute, 
which is probably as fast as the language can be spoken by 
the readiest speaker. The device, an engraving of which is 
given herewith, consists of a keyboard operated as shown by 
the hand of the reporter, and composed of twelve black and 
an equal number of white keys. On each side of the instru 
ment is a large key moved by a pressure of the wrist, and 
serving to give supplementary signs which simplify the 
reading of the characters printed. 

All the keys, when operated, produce indica- 
tions in ink on a roll of paper, which is taken from 
a reel in manner similar to that on the Morse te- 
legraphic apparatus. The black keys, however, 
give long marks, while the white ones cause sim 
pie dots to be transcribed. At each pressure of the 
fingers on the keyboard, the paper is au somatically 
unrolled for about 0*02 of an inch, so that on each 
line any combination of twelve double signs may 
be imprinted, and these signs are arranged in three 
groups of four each, and read from left to right 
in the ordinary manner. 

The number of characters which may be made 
on each division of four is more than sufficient to 
to require a single movement to form a single let- 
ter. In other words, with practice, three letters 
or less can be written at once. If the useless let- 
ters be suppressed, such as double letters, e mute, etc., fre- 
quently a single movement will produce an entire word. In 
case, however, the word is to be continued to the next line, 
a movement of one of the wrist keys makes a character in- 
dicating the fact. 

The manipulation of the keyboard requires great skill. 
Learning to read the characters is very easy, but at least six 
months' practice is necessary for one to become an expert 
operator capable of following every word as it is uttered in 
a large assembly. 

The paper roll is of no great length. About sixty or se- 
venty feet, four inches in width, is required for an hour's con- 
tinuous writing. 

— <■■«» — 

COOKING BY GAS. 

We publish herewith engravings of a gas-burning cooking 
stove, the invention of B. Giles, Blackheath, England, who 



among the coils of thin iron, and pass out at the point, 
K, after the coils of iron have absorbed and utilized the 
greater part of the excess of temperature of the products 
over the atmosphere. By the adoption of this system the 
heat is kept uniform, and is the more equally distribute! 
over the whole surface of the oven. The space, D, consti- 
tutes a most effective plate warmer. Over the oven gas 
burners, E. are placed in sets of four, for the purpose of 
heating digesters (for making soup), fish kettles, saucepans, 
etc. Each set (as with those for heating the boiler and oven) 
is so arranged as to thoroughly consume every particle of gas, 
and generate the maximum amount of heat possible. Each 





STENOGRAPHIC MACHINE. 

set of these burners for heating saucepans consumes about 
eight cubic feet per hour when the gas is turned full on ; 
the heat thus evolved will raise the temperature of a gal- 
lon of water from that at which it is usually delivered to 
that of the boiling point of water (212° Fah.) in about thirty 
minutes, with a consumption of about four cubic feet of gas. 



claims to have succeeded in cooking the most delicate dishes 
without their imbibing the slightest flavor from the products 
of combustion. 

Fig. 1 is an isometrical view of the small sized apparatus, 
in which, it will be seen, great attention has been paid to com- 
pactness and neatness in working out the design. 
The outside dimensions are 22 inches in width, 16 
inches in depth, and 33 inches in hight. By a refe- 



THE ALEXANDRA. 

The launch of the twin screw ironclad Alexandra on 
April 8 adds to the British navy the finest and most pow- 
erful broadside ironclad in the world. 

The principal dimensions are : Length between perpendic- 
ulars, 225 feet ; breadth, extreme, 63 feet 8 inches ; depth in 
hold, 18 feet 7£ inches: tun nage, 6,049 ; displacement, 9,492 
tuns ; draft forward, 26 feet ; draft aft, 20 feet 6 inches ; in- 
dicated horse power (intended), 8,00C ; speed, 14 knots. 

Like all her predecessors of modern type, the Alexandra 
has her water line protected by a belt having a maximum 
thickness, over the water line, amidships, of 12 inches, a 
thickness which, in masted ironclads, has been equaled as 
yet only in the French vessel Redoubtable, in the Indepen- 
dencia (Brazilian ironclad, whose launch was so unfortunate), 
built in England from Mr. Reed's designs, and in the 
Kaiser and Deutschland, built and building there — also from 
Mr. Reed's designs — for the German government. Towards 
the ends the belt tapers to a much less thickness, an inevi- 
table defect of the belt system, to which it does not appear 
to be customary to attach much importance, though its exis- 
tence is to our mind the great argument in favor of making 
the ends into coal tanks, which, being penetrable with abso 
lute impunity to the ship, solves all questions of thickness 
of armor by enabling the designer to dispense with it alto- 
gether. 

The Alexandra is a central battery ship in the best sense, 
that is, she needs no bow or stern batteries to give her end- 
on fire, For the first time the English navy really has a 
masted ship with satisfactory all-around fire (which even the 
Monarch turret ship has not), for out of twelve guns the new 
ironclad can fire four (including the two heaviest) straight 
ahead, and two straight astern. On each broadside from 
four to six guns can be fought, according to the bearing of 
the enemy. The Alexandra, by virtue of her two-gun decks 
with end-on fire from both, thus approximates very closely, 
as regards range of fire, to an ideally perfect broadside ship. 

Splendid ship as she is, and advantageously as she com- 
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is that the ship must, before all things, be kept above water. 
There is much to be armored, and not much to do it with; 
and when the water! ine is fairly secured, the batteries are 
left, to say the least, very unequally protected. 

It should be noted that in the Alexandra, as in previous 
ships built on the two-deck battery system, the upper bat- 
tery serves as a conning tower, and enables that weight to be 
dispensed with. It will be seen by Fig. 1 that the armor 
forward is carried down over the ram, both to strengthen the 
latter, and to guard the vitals of the ship from injury by ra- 
king fire from ahead, at times when waves or pitching action 
might expose the bows. The magazines, engines, etc., are 
similarly protected against a raking fire from abaft 
by a hanging bulkhead, A, across the hold, plated 
with 5 inch armor. 

The sills of the main deck ports are 9 feet, and 
those of the upper deck ports more, than 17 feet, 
above the water. The total weight of armor and 
backing is 2,350 tuns, and of guns and ordnance 
stores about 660 tuns. 

The only defect of the Alexandra appears to us 
to be that she is too good. She is too large a ver- 
sion of the type. A small Alexandra, that is, an 
improved Audacious, would appear to us a valuable 
addition to the navy, well fitted for certain neces- 
sary services for the discharge of which such 
masted broadside ships are probably as well fitted 
as, or even better fitted than, masted turret ships. 
But if so much money was to be spent, it should 
have been spent upon an Inflexible, or even upon a Devasta- 
tion. 

■ »«•»- 

BBACHIOSPONGIA. 

" During a geological trip in 1855, I discovered a new ge- 
nus of fossil sponge, which may be worthy of a brief no- 
tice. My first specimen was exhibited to Professor L. P. 
Yandell, of Louisville, Ky., and while in his hands it was 
seen and described by Professor D. D. Owen. (Second Re- 
port of Geology of Kentucky, page 111.) He styled it an 
amorphozoon, and suggested the name of acyplda digitata. 
I doubt if he ever saw the fossil in place, though he correct- 
ly refers it to the birdseye group of the lower siluiian. It 
was again described and imperfectly figured by Professor R. 
Owen. (Indiana Geological Survey, 1859-60. pp. 362, 363). 
He changed the name to syphonia digitata, and he recognized 
it as a sponge. The specimen thus described, having nine 
arms, I claim as my discovery, and it should be acknow- 
ledged as typical of the genus. Professor S. S. Lyon after- 
wards found one with eleven arms, of which casts have been 
Fin;. 1. 




rcnce to Fig. 2 (a diagram of a transverse sectional 
elevation of the whole kitchener), it will be seen that 
the oven, marked A, is surrounded by a chamber. 
This chamber, marked G, is filled with coils of thin 
iron, except where room is left for the burners, 
marked F, which heat the oven and the water in the boiler, 
B. Over the burners, F, is a grating, marked I. This gra- 
ting, which supports the coils of thin iron, is placed at a 
hight sufficient to allow of the gas burning to advantage for 
developing heat. The heated products of combustion from 
the burners, passing through the grating, circulate freely 




widely distributed. In 1867 I placed my original specimen 
in the hands of that accomplished naturalist, Professor O. 
C. Marsh, of Yale College, for a more careful examination. 
The result was the rejection of the former unsuitable names 
and the substitution of brachiospongia (the arm-bearing 
sponge), with the specific name of Boemerana, in honor of 
Professor F. Roemer, the leading authority on pa- 
laeozoic sponges. Over fifty additional specimens, 
complete or fragmentary, were obtained by me on 
a subsequent visit to Franklin county, Ky., and a 
map of the sponge region was prepared. Specimens 
have also been found in the same geological horizon 




THE ENGLISH IRONCLAD ALEXANDRA. 

pares with other broadside ships in the English or any other 
navy, the Alexandra shows in places, says Engineering, that 
deficiency of protection which is always observable in ves- 
sels of her type. Thus the batteries are armored with only 
8 inch and 5 inch armor — the latter a miserable defense 
against the guns of other ironclads The reason of course 



in Tennessee. Allied forms were likewise found, 
but they were so highly silicified and distorted as to 
make an accurate description impracticable. Pro- 
fessor Marsh's notice appeared in the A merican Jour- 
nal of Science and Arts (vol. 44, p. 88), and it was 
afterward corrected and elaborated in the form of a 
paper read before the American Science Association in 1868. 
Fig. 1 represents b, Roemerana. 

The general appearance of the brachiospongia is vasif orm ; 
a central cup, oval, with a rim one or two inches high, being 
surrounded by tubular arms or fingers, hollow at the base, 
and closed at the extremity. These arms vary in number, 
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from five to twelve; and on this variation specific distinc" 
tions are founded. The smallest sponge of this kind thus 
far found is three inches in diameter, and the largest twelve 
inches. Frequently the fingers were found detached from 
the body ; and in one case two large ones were found near 
each other, having so grotesque a resemblance to a pair of 
diminutive feet that for a time my assistants positively re- 
fused to aid me further ! 

The exterior of the brachiospongia is silicified, while 
through the interior characteristic silicious spicules are dis- 
tributed. Near the center of the base, and opposite the 
mouth of the cup, is a small papilliform cone, which others 
have regarded as the point by which the sponge was attached 
to its support. But, in my opinion, this is a hasty conclu- 
sion ; and I think it can be shown that this basal protube- 
rance is the remnant of a partially absorbed arm. In a spe- 
cimen of b. Hoveyii (Marsh), having twelve arms, only six 
of which appear in the illustration (see Fig. 2), there is evi- 
dence that the sponge arms, though constant in their speci- 
fic numbers, were at intervals liable to alternate absorption 
and reproduction. The arm, A, seems to be the youngest in 
a series of which the basal cone, B, is the retiring member. 
A more careful study of these curious and highly interesting 
fossils may serve to throw light upon the mysterious laws 
of spongoidal growth." — Rev. Horace O. Hovey, M. A. 



(EflWttipttfottrt. 



The Blair Direct Process. 

To the Editor oj the Scientific American: 

From a proof copy of the very interesting paper read on 
the 6th of May last before the British Iron and Steel Insti- 
tute by their distinguished late President, Mr. Isaac Low- 
thian Bell, upon his visit to the mines and iron works of the 
United States in the fall of 1874, I make the following ex- 
tract. Mr. Bell says, on page 47 : 

" My friend Mr. T. S. Blair, in company with other gen- 
tlemen, has erected a work near Pittsburgh fjr carrying his 
mode of making steel into practice. * * Mr. Blair's 
method consists in deoxidizing iron ore and melting the iron 
sponge so obtained in an open hearth with pig iron. " On 
page 48 : " Mr. Blair claims great advantages for his appara- 
tus in saving of fuel. * The difficulty which besets this 
and all other modifications of dealing with iron in so fine a 
state of division as it exists in the sponge is its proneness to 
oxidation. Hitherto, it seems to me, the direct process, as it 
is termed, has met with the most success at Landore. The 
pig iron, after being melted, has blocks of ore thrown in ; 
the carbon and silicon of the bath reduce the oxide, and the 
metallic iron is instantly taken up by the bath of liquid me- 
tal. Very different must be the action on sponge, which, 
when thrown into the furnace, will float on the melted pig, 
and, being exposed to carbonic acid at a very high tempera- 
ture, will to some extent infallibly be re-converted into ox- 
ide. So far as I was able to learn, 2 parts of pig iron and 1 
of sponge lost about 20 per cent in the furnace. Now if it 
be true, as I have heard it stated, tuat a mixture of wrought 
and pig iron can be fused in an open hearth with a loss of 6 
per cent, it follows that a considerable portion of the sponge 
need in Mr. Blair's process must be re-oxidized. The speci- 
mens of steel I had the opportunity of examining indicate 
entire success so far as a mere question of quality in the 
product is concerned. There seems to be no doubt that, in 
obtaining the sponge iron, Mr. Blair has made a notable step 
in advance of M. Chenot; and I am far from wishing to be 
understood as expressing an unfavorable opinion on the fu- 
ture commercial merits of the scheme." 

As one interested with* Mr. Blair from the beginning in 
the carrying out of the mode of making iron and steel by 
the direct process, I would respectfully ask that you pub- 
lish this communication, which seems necessary as an expla- 
natory appendix to that portion of Mr. Bell's paper which 
relates to the Blair process. We had the pleasure of a long 
visit from Mr. Bell in October last, nearly all of his time, 
during his three days in Pittsburgh, having been spent with 
us. Our books, showing the exact amount in pounds of 
every component of each charge, and the resulting product 
in pounds of every cast of steel made by us from the begin- 
ning, were thrown open to him and were freely and fully in- 
spected, as well by himself as by his son, Mr. Charles Bell, 
who assisted him in his observations. Every facility which 
any of ourselves enjoyed for seeing or knowing what was 
being done in and about every department of the works was 
cheerfully given him, our object (aside from showing de- 
served courtesy to so distinguished a stranger) being to en- 
able him to criticize our operations with full knowledge of 
their details. While Mr. Bell says " so far as I was able to 
learn," his means of knowing the exact facts were as ample 
as Mr. Blair's or my own. He saw that, never at any time, 
even for experimental purposes, had we made a cast of " 2 
parts pig and 1 part sponge." In point of fact, as we never 
did use pig in anything approaching the above proportions, 
neither Mr. Bell or any of ourselves know what the loss 
would be. 

For the week in which Mr. Bell's visit took place, the 
average quantity of pig metal used (in 11 casts) was 25^*5^ 
per cent of the total weight of material charged into the fur- 
nace ; and the last cast inspected by Mr. Bell, and made on 
the Saturday, was composed of 19^ per cent pig, 58-^ per 
eent sponge, 18^ per cent scrap steel from our own steel, 
and 9 per cent spiegeleisen. A tabular statement was taken 
off from the books, which Mr. Bell took with him, of casts 
made from the beginning (inclusive of the time when we 
w-ere battling with the difficulties incident to working anew 
anl different melting furnace fr»m that of Mr. Siemens, Mr. 



S. having at that time refused to allow us to use his furnace 
unless we abandoned iron sponge, which he himself was then 
trying to make). This statement shows that, of 691,883 lbs. 
of the different metals charged into the furnace, 33-^^ per 
cent consisted of pig metal ; and the amount of steel made 
was 589,070 lbs., showing a loss of 14j^j- per cent. 

The direct process at Landore, to which Mr. Bell refers, is 
that of Dr. C. W. Siemens. Dr. Siemens uses the ordinary 
open hearth furnace (not the rotator), and the steel is good 
enough for railway rails, and is used for that purpose, 1,000 
tuns of rails per week being about the average product. 

The materials consumed in making 2,240 lbs. of steel in 
the ingot amount to 2,961 lbs. on the average, and consist of 
1,517 lbs. Bessemer pig, 197 lbs. spiegeleisen, 706 lbs. scrap 
steel, 541 lbs. ore (60 per cent). Mr. Bell correctly describes 
the operation thus : " The pig iron, after being melted, has 
blocks of ore thrown in. The carbon and silicon of thebaJh 
reduce the oxide, and the metallic iron is instantly taken up 
by the bath of liquid metal." He, however, adds: Very 
different must be " the action on sponge, which, when 
thrown into the furnace, will float on the melted pig ; and, 
being exposed to carbonic acid at a very high temperature, 
will, to some extent, infallibly be re-converted into oxide." 

When Mr. Bell was at our works he witnessed the fact 
that the iron sponge, when thrown into the furnace, did not 
float on the melted pig ; and as it plunged and remained un- 
der the surface protected by the covering of the slag, it was 
not exposed to the highly heated carbonic acid, and was 
therefore not oxidized to an undue extent. This remarkable 
and interesting fact was noticed and commented on with 
much pleasure by Mr. Bell at that time, as it had previously 
been a source of satisfaction to ourselves, controverting, as 
it did, the theory of all and the experience of most parties. 

If you will permit me, I will remark that, if Mr. Siemens 
would first convert his 60 per cent ore into iron sponge, and 
make it the principal ingredient of his charge (instead of 
the highly priced and more deleterious pig metal), his ingots 
would cost him less per tun ; and instead of being useful 
only for rails, it would command $25 per tun more and could 
be used (as the Blair steel is) for all purposes, from homoge- 
neous metal up to tool steel. 

My object being, however, to make some necessary correc- 
tions of errors in the document of Mr. Bell, I ask you to give 
this communication the same publicity you do that paper. 
Morbison Foster, Vice President. 

Blair Iron and Steel Company, Pittsburgh, Pa. 



A Simple Surveyor's Instrument. 

To the Editor of the Scientific American: 

I send you a diagram of a cheap and useful instrument, 
for the use of those who have ditching and leveling to do. 
Farmers and builders often need a ready means of taking 
levels and adjusting perpendicular and horizontal surfaces. 




The hypothenuse of the triangle is conveniently made 7^ 
inches long, the other sides being 4J and 6 inches, respec- 
tively. A plummet indicates the correct position of the in- 
strument. It can readily be adapted for leveling horizontal 
surfaces, by adding a spirit level, as shown in the engraving. 

H. C. Nayloe. 

Indianapolis, Ind. 

»-m* ■ . 

Parasites In Wasp Stings. 
To the Editor of the Scientific American : 

The other day while I was dissecting a wasp, I took out 
his sting and found upon it a parasite. It was oval in shape. 
Its legs had hairs around the joints and around the feet. Its 
head was small compared with the body. Its antennce, two 
in number, consisted of two joints ; from the end projected 
two hairs as long as the other part of the antennas. Its color 
was white. If among your readers there is any one who can 
inform me concerning this parasite, I would be very glad to 
hear from him. 

Plainfield, N. J. W. D. M. 



The miner's Respirator. 

To the Editor of the Scientific American: 

As a respirator for miners, I propose a thin rubber mask, 
which would cover the nose and mouth, fitting so as to ex- 
clude all external gases. I further propose to have on the 
mask, in place of a nose, a rubber tube which would com- 
municate with a leathern vessel , resembling in appearance a 
knapsack, to be strapped to the shoulders. This leather 
vessel should contain a mixture of the gases oxygen and ni- 



trogen, which would be conducted to the nostrils by the tube. 
The mask should contain a seeond tube, to let the exhalation 
from the lungs escape ; and this second tube should have a 
valve, so that vapors could escape, but nothing enter. In a 
short time, these gases would be consumed by the miner ; 
and to remedy this, I propose to have large receivers in the 
vicinity of the workmen, so that the leathern vessels might be 
replenished with air. ANNA Blunt. 

58 East 9th street, New York city. 



How to Take Observations at Sea during a Fog. 
To the Editor of the Scientific American: 

Referring to the Schiller disaster, it strikes me that obser- 
vations could readily be taken from a captive balloon allowed 
to ascend above the strata of a dense fog. Subscriber. 



NOVEL GAS APPARATUS AT THE PABIS GRAND OPERA. 

The magnificent opera house lately completed in Paris, 
probably the finest structure of its class in the world, con- 
tains a number of ingenious and novel improvements in the 
stage mechanism. The usual mode of illumination by gas 
in theaters is attended with many disadvantages and consid- 
erable danger, from the light scenery catching fire from the 
exposed flames. The foot lights also are a constant source 
of peril to ballet dancers wearing inflammable gauzy dress- 
es, while the current of heated air which they generate is 
especially distressing both to vocal organs and to the eyes. 
The gas flames in the French opera house are so arranged 
that the heat is entirely conducted away, while the flames 
themselves are inclosed in a glass chimney so constructed 
that, should it break, the gas to the 
burner is immediately shut off. We give 
herewith an engraving showing the con- 
struction of the burner, in which it will 
be remarked that the flame burns down- 
ward. A is the supply pipe, and B a 
supporting tube beneath for the chim- 
ney, C. Through the tube, B, there is 
a blast of air driven, which draws down 
the flame, and, at the same time, effec- 
tually prevents the heating of the glass. 
Should the latter break, the end section 
of the tube, A, which is hinged, falls, 
thereby closing a valve and shutting off 
the supply. 

The footlights thus arranged are 
formed in sets of twelve, and number in 
all one hundred and twenty. Apparatus 
is provided whereby any one set or all 
may be lifted to the level of the stage or lowered beneath. 




The Occlusion or Hydrogen by Palladium. 

"The well known result of Graham's experiments on palla- 
dium, and the large volume of gas absorbed when thin strips 
of this metal are made the terminals of a rather strong cur- 
rent of electricity, are familiar to all. To demonstrate this 
fact to an audience or class has only lately been attempted, 
and I have devised a simple piece of apparatus, which I have 
used many times and have found to be correct and reliable, if 
the following directions are carefully carried out : Pure pal- 
ladium foils, measuring about one eighth of an inch in width 
and three inches long, are attached to stout pieces of copper 
wire with hard solder ; these are passed through pieces of 
cork cut square, according to size of tank used. 

The strips are first heated in a Bunsen burner and allowed 
to cool. They are then coated with a thin shellac varnish 
(ordinary negative varnish thinned with alcohol answers the 
purpose) on one side only, by means of a camel's hair brush. 
Care should be taken to prevent the varnish from flowing on 
the opposite side. The strips are then placed in the lantern 
tank, about one and a half inches apart, with the varnished 
sides towards the sides of the tank and parallel to the light. 
The tank is filled with dilute sulphuric acid, and the wires 
irom a battery of about four one-quart Bunsen cells are con- 
nected with the strips. 

Decomposition immediately takes place ; hydrogen is oc- 
cluded, producing a powerful contraction in the palladium. 
By reversing the current, the hydrogen is discharged, and the 
phenomenon is repeated in the other strip. By these means 
the strips undergo wonderful contortions. This simple ex- 
periment demonstrates the peculiar properties of this metal." 
— L. H. Laudy, in the American Chemist. 



IMPROVEMENT IN THE CONSTRUCTION OF PBISONS. 

Mr. Alfred B. Mullett, 
late government archi- 
tect, has patented an 
improvement in the con 
struction of prisons, 
shown herewith, which 
consists in combining 
two ranges of cells, C 
C, with a partitioned or 
double corridor, G. The 
heating apparatus is be- 
low, and the arrows 
show the courses of the 
the air, which passes, 
through each cell, and 

out through the ventilators, over the corridors, as shown. 

The arrangement appears to be an excellent one. 




Alum and plaster of Paris, well mixed in water and used in 
the liquid State, forms a hard composition and is a useful 
cement. 
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FBAC1ICAL MECHANISM. 



BT JOSHUA ROSE. 



NUMBKE XXV. 



HAND TURNING — BEASS WORK. 

For roughing out brass work, the best and most univer- 
sally applicable tool is that shown in Fig. 88, which is to 
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brass work what the graver is to wrought iron or steel. The 
cutting point. A, is round-nosed. The hand rest should be 
set a little above the horizontal center of the work, and need 
not be close up to the work, because comparatively little 
power is required to cut brass and other soft metals, and 
therefore complete control can be had over the tool, even 
though its point of contact with the rest be some little dis- 
tance from its cutting point. The best method of holding 
and guiding is to place the forefinger of the left hand under 
the jaw of the hand rest, and to press the tool firmly to the 
face of the rest by the thumb, regulating the hight so that 
the cutting is performed at or a little below the horizontal 
center of the work. The tool point may thus be guided with 
comparative ease to turn parallel, taper, or round or hollow 
curves, or any other desirable shape, except it be a square 
corner. Nor will it require much moving upon the face of 
the lathe rest, because its point of contact, being somewhat 
removed from the rest, gives to the tool point a comparative- 
ly wide range of movement. The exact requisite distance 
for the rest to be from the work must, in each case, be deter- 
mined by the depth of the cut and the degree of hardness of 
the metal ; but as a general rule, it should be as distant as 
is compatible with a thorough control of the tool. The cut- 
ting end of this tool should be tempered to a light straw 
eolor. 

SCRAPERS 

To finish brass work, various shaped tools termed scrapers 
are employed. The term scraper, however, applies as much 
to the manner in which the tool is applied to the work as to 
its shape, since the same tool may, without alteration, be 
employed either as a scraping or a cutting tool, according to 
the angle of the top face (that is, the face which meets the 
shavings or cuttings) to a line drawn from the point of con- 
tact of the tool with the work to the center line of the work, 
and altogether irrespective of the angles of the two faces of 
the tool whose junction forms the cutting edge. To give, 
then, the degree of angle necessary to a cutting tool, irre- 
spective of the position in which it is held, is altogether val- 
ueless, as will be perceived by considering the following il- 
lustrations (Fig. 84), A being in each case a piece of work, 




and B, a tool. The tool edge, as applied in No. 1, will act 

as a scraper ; whereas in No. 2 it will act as a cutting tool. 

Now let us take a tool applied to flat surfaces, as in Fig. 

85, A representing a piece of flat metal. The tool, if applied 




as shown at B, would present a cutting edge, and as shown 
at C, a scraping edge, to the work, the tool being the same 
in both cases. The result of attempting to present the cut- 
ting edge, as at B, is that it would jar in consequence of the 
springing of the tool. 

The angle of the back or side face of any tool (that is, the 
face, A, in Fig. 86), either to the top face, B, or to the work, 
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ter and scraper combined, since it will actually perform both 
functions at one and the same time ; and in 4, it is a good 
cutting tool, the shapes and angles of the tools being the same 




in each case. Fig. 88 represents a flat scraper for finishing 
brass, A being in each case the cutting edge. Since the tool 
may be turned upside down, the end of this tool may be and 
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frequently is ground at an angle, especially in those cases 
where, for some required purpose, the tool is made of a par- 
ticular shape, such, for instance, as in the case of the tool 
shown in Fig. 89, the angle being shown at A. On all brass 
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work, it is, however, better to dispense with any angle. Fig. 
90 represents a scraper (A being the cutting edge) designed 
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does not in any ca.se determine its tendency to cut or scrape, 
but merely affects its capability of withstanding the strain 
and wear due to severing the metal which it cuts. Nor is 
there any definite angle at which the top face, B, to the work 
converts the edge from a cutting to a scraping one. A gen- 
eral idea may, however, be obtained by reference to Fig. 87, 
the line, A, being in each case one drawn from the center of 
the work to the point of contact between the tool edge and 
the work, C being the work, and B, the tool. It will be ob- 
served that the angle of the top face of the tool varies in 
each case with the line, A. In position 1, the tool is a cut- 
ting one ; in 2, it is a scraper ; in 3, it is a tool which is a cut 



for operating close down to the lathe center or in a square 
corner such as is formed at the junction of a head or collar 
upon a shaft or bolt. This tool may also be turned upside 
down, so as to form a right or left hand tool. 

Scrapers will cut more freely if applied to the work with 
the edges as left by the grindstone ; but if they are smoothed, 
after grinding, by the application of an oilstone, they will 
give to the work a much smoother and higher degree of fin- 
ish. They should be hardened right out for use on cast 
iron, and tempered to a straw color for brass work. If the 
scraper jars or chatters, as it will sometimes, by reason of 
its having an excess of angle, as shown in Fig.8 9, or from 
the cutting end being ground too thin, a piece of leather, 
placed between the tool and the face of the rest, will obviate 
the difficulty. 

Round or hollow curves may be finished truly and smoothly 
by simply scraping ; but parts that are parallel or straight 
upon their outer surfaces should, subsequent to the scraping, 
be lightly filed with a smooth file, the lathe running at a 
very high speed to prevent the file from cutting the work out 
of true. The file should, however, be kept clean of the cut- 
tings by either using a file card or cleaner, or by brushing 
the hand back and forth on the file, and then striking the 
latter lightly upon a block of wood or a piece of lead, the 
latter operation being much the more rapid, and sufficiently 
effective for all save the very finest of work. If the filings 
are not cleaned from the file, they are apt to get locked in 
the file teeth and to cut scratches in the work. To prevent 
this, the file may be rubbed with chalk after every eight or 
ten strokes, and then cleaned as described. After filing the 
work, it may be polished with emery paper or emery cloth. 
The finer the paper and the more worn it is, the better and 
finer will be the finish it will give to the work ; for all metals 
polish best by being rubbed at a high speed with a thin film 
composed of fine particles of their own nature, as ivory is 
best polished by ivory powder, and wood by shavings cut 
from itself. To facilitate the obtaining the film of metal 
upon the emery paper, the latter may be oiled, to a very 
slight extent, by rubbing a greasy rag over it, which will 
cause the particles it at first cuts to adhere to its surface. 
Emery cloth is the best for highly finishing purposes, be- 
cause it will wear longer without becoming torn. It should 
be pressed hard against the work, and reversed in all direc- 
tions upon it, so as to wear all parts of its surface equally, 
and to distribute the metal film all over ; and the work should 
be revolved at as high a speed as possible, while the emery 
cloth is, during the first part of the polishing, kept in rapid 
motion upon the work backward and forward, so that the 
marks made upon the work by the emery cloth will cross 
and recroas each other. When fine finishing is to be per- 
I formed, the emery cloth (or what is better, crocus cloth) 



should be pressed very lightly against the work and moved 
laterally very slowly. 

Bound or hollow corners, or side faces of flanges, of either 
wrought or cast iron or brass, may be polished with grain 
emery and oil, applied to the work on the end of a piece of 
soft wood, the operation being as follows : The end of the 
wood to which the oil and emery is to be applied should be 
slightly disintegrated by being bruised with a hammer ; this 
will permit the oil and emery to enter into and be detained 
in the wood instead of passing away at the sides, as it other- 
wise would do, thus saving a large proportionate amount of 
material. The wood, being bruised, will also conform itself 
much more readily to the shape of curves, grooves, or cor- 
ners. The hand rest is then placed a short distance from 
the work, and the piece of wood rests upon it, using it as a 
fulcrum. The end of the wood should bear upon the work 
below the horizontal level of the center of the latter, so that 
depressing the end of the wood held in the hand employs it 
as a lever, placing considerable pressure against the work ; 
and the distance of the rest from the work allows the end of 
the piece of wood to have a reasonable range of lateral move- 
ment, without being moved upon the face of the lathe rest. 
The method of using the wood is the same as that employed 
in using emery cloth, except that it must, during the earlier 
stage of its application, be kept in very continuous lateral 
movement, or the grain emery will lodge in any small hollow 
specks which may exist in the metal, and hence cut small 
grooves in the work. Another exception is that the finishing 
must be performed with only such emery as may be embed- 
ded in the wood, and without the application of any oil ; 
especially are these directions necessary for cast iron or brass 
work . The work may then be wiped dry, and an extra polish 
imparted to it by the application of fine or worn and glazed 
emery cloth, moved slowly over its surfaces. 

-— ■♦~<#i » — — — _ 

Genius vs. Capital. 

The great misfortune which causes the failure of many 
industrious, hard-working, correct people, in their efforts 
to benefit themselves and the world, is not so much their 
poverty, as many would have us believe, as their inability to 
interest others in their plans of business and progress. 
They frequently present schemes for the advancement of the 
arts and sciences, for the perfection of mechanical appliances, 
which have merit of an extraordinary commendable character, 
but which they are not able to bring into practical use be- 
cause they do not find patrons to recognize the value of their 
ingenuity. So, frequently, it occurs that much is lost be- 
cause it is not made available at the time of its inception. It 
is simply a miscarriage, in a physical sense. It is not owing 
to the poverty of the inventor. It may be owing to the lack 
of means ; but we hold that a man is not poor when he has a 
sufficient supply of energy and brains to illustrate fairly any 
new principle in the mechanic arts. Brains are two-fold 
more valuable than money. But the poverty exists on the 
part of those who are not able to see and apply the devices 
for progress which come up under this head. We do not 
censure a man for not entering enthusiastically into a scheme 
which he does not understand, but we do censure men who, 
being favorably situated, cannot understand and assist a 
scheme which has merit and brains in its conception and ap- 
plication. 

Thus one man may be rich in devices, and another in ma 
terial wealth ; but they do not come together because the man 
of wealth, not having the brains of the inventor or projector 
of a scheme for progress, and not willing to inform himself, 
stands aloof and says to the inventor: " You are a poor fool 
— why should you bother me ? — I've no time to spend with 
you. If you have something so good as you represent it, why 
don't you prove it practically before the world, and not 
trouble us capitalists for means to assist you?" 

Here is where the most wealthy man — the one who fur- 
nishes means for capital to double itself — becomes poor, and 
where he is humiliated, and depressed and discouraged, may 
be to the extent of distress, simply because he has not the 
" almighty dollar " to aid him. 

There is too much of this subject to be preached in one 
sermon, says the Trade Review, which we quote. 



ANew Method of Preparing Plaster of Paris Tor Casts 

Not a very long time since, some lucky individual struck 
upon the happy thought that plaster of Paris would be im- 
proved by mixing it with a solution of alum, and such in 
reality proved to be the case. This induced a Frenchman 
named Landrin to study the action of the alum in this case, 
and he arrived at the conclusion that its principal rile was to 
convert any caustic lime, of which there is always more or 
less present, into a sulphate. Starting with this idea, he at- 
tempted to accomplish the same result by the use of other 
sulphates, and in this he succeeded. Next he tried the ef- 
fect of using just enough dilute sulphuric acid to effect this 
conversion into sulphate, and afterwards calcining it. Fin- 
ally, he ascertained that the quickest and simplest way was 
to immerse the un burnt gypsum for 15 minutes in water con- 
taining 8 or 10 per cent of sulphuric acid, and then calcine 
it. Prepared in this way, it set slowly, but made excellent 
casts, which were perfectly white, instead of the usual gray- 
ish tint. The latter effect is due to the destruction of a small 
amount of organic matter by the slight excess of sulphuric 
acid 



J. A. D. says: "A clerical error occurs in your report of 
Mr. Wells' address on the distribution of wealth, in stating 
the average amount of property for each inhabitant in this 
country to be $6,000,based upon a grand total of $25,000,000,- 
000. A glance shows an error of one cipher, and the $6,000 
should be $600." 



© 1875 SCIENTIFIC AMERICAN, INC 



39° 



Scientific Smericaw, 



[June 19, 187s 



represents the extremities locked together. One end has a 
tongue, A, and a slot, B, the projecting piece caused by the 
cutting of said slot at three sides being bent to the rear. The 
opposite end has also a slot, C, similar to B, the piece being, 
however, turned to the front, and another opening, D, from 
the interior of which the metal is altogether removed. In 
locking the ends the tongue, A, enters the opening, D, as in- 
dicated by dotted lines in Fig. 2, and the projecting piece of 



IMPEOVED POWEE COUPLINGS. 

At the recent meeting of the Iron and Steel Institute of 
Great Britain, a paper on power couplings for rolling mills 
and other machinery, the joint production of Messrs. F. H. 
Varley an 1 Edward Furness, was read ; and its chief point 
was a description of a new means of controlling and revers- 
ing mills which receive their power from a continuously and 
uniformly driven shaft, where the fly wheel picks up the ac- 1 
cumulated momentum. This 
is accomplished by the means 
shown in our engravings, in 
which Fig. 1 shows the ordi- 
nary reversing gear, the shaft 
having an hydraulic coupling, 
the interior of which is shown 
in Fig. 2. The wheel, W.and 
the screw-shaped boss, S, is 
loose on the shaft, A ; and the 
boss acts against a screw-faced 
cam, S 1 , at the end of the ram 
working in an hydraulic cylin- 
der, C, the packing, I I, being 
between the ram, shaft, and 
cylinder. The ram has lugs, 
G G, which move in slots 
which allow the ram to glide 
into the cylinder, but prevent 
the rotation of the ram. In- 
dia rubber balls, F F, are 
placed in the water of the 
cylinder. Upon motion being 
communicated to the shaft, A, 
in either direction of the arrows, by the clutch, it causes the slot, B, enters slot, C, and viae 




herewith illustrated is an attachment to the ordinary dish 
pan, into which the dishes are placed to drain as washed, the 
water dripping from them through the bottom of the recep- 
tacle and into the pan below. 

The device consists of a crescent-shaped pan, A, which is 
supplied with suitable lugs by which it is attached on the 
edge of the dish pan, the bottom of which is perforated. As 
shown in the engraving, the articles are placed in this pan, 
where they drain quickly and 
thoroughly. The attachment 
may also be used as a colander 
for draining the water from ve 
getables. Three sizes of the in- 
vention are now constructed. 

Patented December 15, 1874. 
For further information address 
the patentee, Mr. J. R. Abbe, 
Providence, R. I. 



VARLEY AND FURNESS' POWER COUPLING. 



cylinder, C, and the ram, Si, to revolve together and drive 
the wheel, W, by the screw-shaped faces acting against one 
another like the horns of a common fork clutch. Now, 
should there arise any sudden strain on the wheel, W, the 
shaft, A, and the attachments to it will not receive the shock, 
but willjcontinue to rotate.and the screw-shaped face, S 1 , of 
the ram, acting on the similarly screw-shaped boss, S, of the 
wheel, will force the ram into the cylinder, C, and compress 
the elastic material placed in the water, which will spread 
the force of the blow over a period of time 
and destroy its intensity ; and when an equi- 
librium of power is established, the ram, 
S 1 1 will resume its original position by the 
screws gliding back over one another in 
proportion as the strain is reduced. It is 
preferred to make the pitch of the screws 
wide, so that the elastic material may be 
able to better overcome the resistance. 

The action of the coupling may be brief- 
ly described thus : The screw-shaped faces, 
S and S 1 , act againsl one another as a com- 
mon fork clutch, and when the shaft, A, is 
in motion it carries round with it the cyl- 
inder, ram, and wheel ; if the wheel be re- 
tarded the shaft will continue to rotate, but 
in so doing forces the ram into the cylinder 
until the elastic material is compressed 
with a force equal to the resistance oppos- 
ing the rotation of the wheel ; when the 
obstacle is passed.the pressure in the cylin- 
der will be in excess of the work then do- 
ing.this accumulated pressure will be given 
out again and bring the wheel, W, which 
drives the mill, quickly to its original 
speed, and this is effected as gradually as 
the shock of the stoppage had been previously relieved by 
the form of the screw faces, S and S 1 , so that there is neither 
concussion nor sudden strain in stopping or reversing. 

Figs. 3 and 4 show forms of right and left-handed screws 
combined, which can be used for forcing the ram into the 
cylinder, supposing the shaft to be driven in either direction. 



it. When the fastening 
is to be extra strong, for large packages, a series of two or 
more slots, like B C, can be made. This makes a firm, 
tight joint, with no ends exposed and liable to be turned back, 
the hoops being so broken in rolling the barrel. 

The device is claimed to be stronger than the hoop fasten- 
ings now in use, because it presents a greater surface to the 
strain. It may also be adapted to serve as a bale tie, and in 
many other cases where a fastening of the ends of bands is 
necessary. If desired, the hoop can be removed from the 
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FIG.3 




IMPEOVED BAEBEL HOOP. 

We illustrate herewith a strong and cheap hoop for fasten- 
ing on kegs, pails, tubs, and other similar packages. The de- 
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vice, which is both simple and ingenious, may be entire- 
ly made by machinery and placed in the cooper's hands 
complete in itself, no hammering being necessary to put it to- 
gether for driving on the barrel. It requires no rivets ; and 
hence the labor of making holes and of securing such fas- 
tenings is obviated, thus saving time and expense. Fig. 1 
shows the manner in which the ends are formed, and Fig. 2 
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barrel and opened, when it is ready to be applied to another 
cask in as good condition as when first used. 

Patented through the Scientific American Patent Agency, 
April 27, 1875. For further particulars address the inven- 
tor, Mr. Leopold Weil, 18 Market street, Chicago, 111. 
■ <»> — ■ 

ABBE'S DISH AND VEGETABLE DEAINEE. 

Dishes, when laid aside to drain in a pan or sink, frequent- 



Ttae Eagle Wing Propeller. 

We recently witnessed a trial 
of Judge Patterson's new screw 
propeller the Eagle Wing, to 
which reference has lately been 
made in a letter of Mr. R. H. 
Buel, published in our advertis- 
ing columns. The screw (of 12 
feet diameter) was placed in th<» 
New York Herald steam yacht 
which vessel steamed about the 
_ harbor for some hours, in order 

that her speed might be tested 
over measured distances. The best time made was a dis- 
tance of two and a half miles in ten minutes. The propel- 
ler worked with remarkable smoothness, the after part of 
the boat being almost entirely free from the vibration ordi- 
narily noticeable under like circumstances. 

*-•*•-•> ■ 

FULLEE'S COMBINATION PACKING. 

A new packing is represented in the annexed engraving, 

by the use of which fluted rods are prevented, and which 

may be employed on all kinds of steam engines, pumps, 

presses, etc. It is claimed to produce less 

friction on the rod or stem, and to be of 

much greater efficiency than any other 

packing now in the market. 

It is composed of a coil of hemp rope, A, 
and a coil of rope, B, made of rubber cloth. 
The hemp is well filled with pulverized 
soapstone. Both ropes are wound around a 
mandrel of the size of the rod or shaft to be 
inclosed, and then surrounded by a casing, 
which consists of a rubber tube, C, enve- 
loped in can vis or otherflexible material, D. 
The piece is then cut off square so as to fill 
the stuffing box. The packing may be set 
in place by cutting it open longitudinally, 
either in parallel direction to its axis, or ob- 
liquely, as shown in the illustration. 

The device is elastic, and is made to hug 
the shaft or rod by screwing down the 
gland. The rubber casing keeps the coils 
in place, and the soapstone combined with 
the hemp prevents friction. The inventor 
informs us that one set of packing has been 
used in freight and passenger locomotives 
for from four to six months, and in sta- 
tionary engines for from eight to twelve 
'months, requiring tightening but once a month. 

The invention is simple and appears to be durable, while 
its friction-reducing qualities will probably render it, in 
large measure, a preventive of wear upon the moving me- 
chanism. 
Patented through the Scientific American Patent Agency, 




ly slide one upon the other, and become chipped and cracked ; 
while occasionally, even when carefully piled, an accidental 
blow may result in the overthrow of the heap and consequent 
wholesale breakages or injury to the china. The invention 




January 13, 1874. For further particulars address the inven- 
tor, Mr. C. H. Fuller, Akron, Ohio. 



Twen*y-four Hoars at Sea In a Life Preserver. 

Captain Boyton, whose daring exploits as an «xhibitor of 
the new life-preserving dress we have heretofore mentioned, 
lately accomplished a greater feat than ever before, namely, 
the crossing of the English Channel. He started from 
Boulogne in France at 2.30 A. M. , and paddled himself across 
the sea, 25 miles, to Folkestone, England, in 24 hours. 
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THE HOMES OF THE WORKING CLASSES. 
There is little doubt that, in many of our 
large cities, building houses for the wealthy 
has been overdone ; and it would be fortunate 
for New York if the capital invested in hun- 
dreds of blocks of many-storied mansions, fit 
only for men of large fortune, could be re- 
covered and devoted to the erection of dwell- 
ings for persons of moderate means. It is 
better to build houses worth $600 or $700 a 
year, and readily find tenants or purchasers, 
than to have a square mile of empty palaces 
on hand, and to mortgage them to pay the 
taxes. The city of Philadelphia is noticeable 
for the large number of convenient houses of 
moderate pretensions which are to be found 
in all its wards ; and the mutual help princi- 
ple has done much to encourage the develop- 
ment of such investments, the Quaker City 
having 500 or more building societies and loan 
associations. In 1874 there were built in Phil- 
adelphia 4,439 houses, under the auspices of 
the loan associations ; and during the past four 
years 10,120 were put up — 11,162 being two- 
story or less, 7,831 three-story, and 127 four- 
story. Boston, with half the population, erect- 
ed in the last few years more than one fifth 
fewer than Philadelphia. But the separate 
home system, as exhibited in the buildings of 
the Quaker City, is being extensively copied. 
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usual proportion of money loaned by the bank 
on lots was not sufficient to erect buildings of a 
construction permitted by the fire laws. Yet 
mere brick walls, without secure roofs, floors, 
ceilings, etc., were believed to be but little bet- 
ter as security for money loaned than the same 
buildings with wooden exterior walls. For the 
purpose of ascertaining how cheaply, approxi- 
mately, fireproof buildings adapted to various 
classes could be obtained, the Merchants', Far- 
mers', and Mechanics' Savings Bank, on the 15th 
of October, 1874, published a circular offering a 
prize of $1,000 for the best set of plans and 
specifications for a dwelling of not less than five 
rooms, and a capacity of not less than 5,500 cu- 
bic feet, and of a store and dwelling combined, 
for use on such thoroughfares as Archer and 
Milwaukee avenues , to contain not less than 
30,000 cubic feet of space, with price and pro- 
posals to build one or fifty of either or both 
buildings. More than thirty sets of plans and 
communications were received previous to Janu- 
ary 1, 1875. A committee examined ihese plans 
and made an award of the prize to A. J. Smith, 
architect and contractor, of 338 West Randolph 
street, Chicago, for plans of a one-story house, 
20x43, cost $1,200;, a two-story house, 18x26, 
cost $1,700; and a two-story store and dwelling, 
22x57, cost $3,600. We have already described 
and illustrated some portions of Mr. Smith's sys- 




TUTCHEN 
jz ''x 13' 



£ '.SITTING HOi 



INC ROOM (T J] 



iKneHEM 

IZXI3 



annu ' ^ 



I SITTING ROOM 
10 X ISO 



t— i a - a 

SCALE IE FT. TO I IN. 




.« la-d- 




SCALE L6 FT. T.Q I IN. 



j It will be well 
I w h e n every 
\ large city is 
! fringed with 
such residen- 
, ces. During 
' the last ten 
j years theMer- 
! chants', Far 
! mers', andMe- 
! chanics' Sa- 
_! vings Bank of 
Chicago has 
had from a quar- 
ter to half a mil- 
lion of dollars 
constantly loaned 
out on mortgage 
in the city of Chi- 
cago. At the time 
of the great fire 
its loans in the 
cityamounted to 
$240,000. For- 
ty buildings, on 
which, with lots, 
it had made 
loans, were de- 
stroyed, but as 



the lots without the buildings were worth more than the 
amount loaned on each independent of the buildings, the 
bank did not lose a dollar. The loans were mostly to depo- 
sitors in the bank, and the buildings were mostly cottages. 
After the second fire, a city ordinance was passed, prohibiting 
the erection of wooden buildings within the limits of the 
city. Many depositors in the bank found themselves pos- 
sessed of lots which, by reason of the increased cost of 
building brick outer walls, they were unable to utilize. The 




NEW STYLE PHILADELPHIA FIREPROOF HOUSE. 



MODEL FIREPROOF DWELLINGS FOR WORKING 



SCALE IE FT. TO 
tern, but the im- 
portance of the j 
matter induces 
us to give here 
complete details I 
and illustra- 1 
tions. 

The one story | 
dwelling house | 
is a brick build- 
ing, 42x20, of I 
five rooms, con- ' 
sisting of parlor, 
13x12, dining room, 
13 feet 5 inches x 16 
feet 6 inches, kitch- 
en, 10x10 feet 6 inch- 
es, and two bed- 
rooms, 10x6 feet 6 
inches each. The 
hight of each room 
will be 10 feet in the 
clear between floor - 
and ceiling. An im- 
portant feature in 
this plan is that, 

MEN 
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should a fire occur in the front room of the building, the 
rear portion may be preserved intact, and vice versd. The 
outside walls are hollow from foundation to roof. The floor, 
beams, and rafters are wood, protected from fire by concrete 
one and one half inches on the ceilings and underneath the 
floors, and the roof is covered with tin on the top of the 
concrete. Thorough ventilation is provided by flues adjoin- 
ing the fire flues, and topped out in the chimney. There is 
an air space ventilated underneath the ground floor, prevent- 
ing dampness from arising ; and there is also an air space 
ventilated between the ceilings and roof, to prevent the heat 
of summer from affecting the rooms. The fire flues will be 
lined with burnt clay pipes, eight inches square, to prevent 
fires from defective flues. There will be a drain pipe, con- 
nected with sinks and closets, and with main sewer, to carry 
off all surface water, slop=, etc. 

The two-story dwelling is a 
building 26 feet 6 inches x 18 
feet, with five rooms, two on 
the ground or principal floor, 
and three on the upper floor, 
the sizes of which are: Parlor, 
12 x 10; kitchen, 12x12. The 
three upper rooms are for bed- 
rooms, the sizes of which are, 
respectively, 11x9, 8 feet 9 
inches x 7 feet 9 inches, and 8 
feet 9 inches x 7 feet 9 inches. 

This building has a cellar for 
eoal and wood, and fitted up 
with water closet. The size of 
cellar within walls will be 12 
xl2. The upper story will be 
9 feet in hight, and the princi- 
pal story 10 feet ; the cellar 6 
feet 6 inches. 

The building with store and 
dwelling combined is 25x59. 
The entire principal story is 
occupied with store room. The 
upper story is divided into seven 
rooms, consisting of two par- 
lors, 11x12 each, bedroom, 11 feet xlO feet 6 inches, bed- 
room, 13 feet x 9 feet 6 inches, bedroom, 10 feet 6 inches x 9 
feet 6 inches, kitchen,' 18 feet x 11 feet 1 inch, dining room, 
18 feet x 11 feet 1 inch. 

Four model brick buildings are now being erected on Sac- 
ramento street, and will be kno^n as Saeramento terrace, 
besides seventeen others in very desirable sections of the 
city. The exterior walls are hollow, one being eight inches 
thick, the other four, with a space of three inches between. 
The shells are tied together with wrought iron bolts. All 
rafters and floor beams are protected from above and below 
by artificial stone plastering one and a half inches thick,and 
no wooden lathing or furring is allowed. Eich house is fur- 
nished with a bath room, and also a white stone front stoop, 
stone sills, and terra cotta caps. The facades are painted, 
and the brick cornices and water pipes are brought into re- 
lief by having a darker coating. The purchaser is required 
to pay down a given sum at the time of purchasing, and can 
then give a mortgage for one half the entire amount, and 
pay the remainder in monthly instalments. Over fifty acres 
ef ground have been bought near the West Side Parks, up- 
on which houses of these general plans will be erected. 

One of the most striking features of these buildings is the 
fireproof plastering, which is applied as follows : A twelve- 
penny nail is driven into bottom of joist, less say three fourths 
of an inch, every three or four inches ; an endless strand of 
strong wire is then wound once around the head of a nail, 
and passes from one to the other. A movable platform is 
then built, the top surface of which is one and a quarter 
inches from lower line of ceiling joist. This concrete mate- 
rial is then put in from top of joist on to platform, say from 
one and a half to two inches in thickness. As soon as the 
plaster sets, the platform is lowered, moved along, and re- 
adjusted, etc. A man weighing two hundred pounds has 
walked and stamped on this plastering in thirty minutes after 
it has been put on. By a little different method of applying 
the wire, and arranging the strands half an inch apart, it 
can be plastered in the ordinary way from the under side. 

The composition, when put in from the top, is as follows : 
About one half cinders, crushed furnace slag, or brick bats ; 
one fourth ordinary good plastering hair mortar ; and one 
fourth coarse, strong plaster of Paris. It will be observed 
there is no plastering from the underside, except putting on 
the hard finish — the platform forming the surface to receive 
the hard finish. 

This is considered, to all intents and purposes, a fireproof 
plastering, and would, in all ordinary cases, prevent fire 
from communicating with the joist. 



incrustations showed larger grains on the iron than on the 
copper. 

- ■»■ m 
THE BADIOMETER. 

We have already mentioned the important invention, by 
Professor Crookes, of a motor actuated by solar light radia- 
tion, exhibited at a recent soiree of the Royal Society, Lon- 
don. We give herewith illustrations of this wonderfully 
sensitive machine. 

Mr. Crookes began by stating that, in the paper which he 
had previously read to the society, he had made known how 
a lever arm of pith, delicately suspended in a very perfect 
vacuum, was repelled by the impact of light or radiant heat. 
A great condition of success in the experiments was to work 
with the highest possible rarefication ; consequently the lever 
arms were suspended in glass bulbs from which the air had 




PROFESSOR CROOKES' RADIOBT.ETER.-Fig. 1. 

been exhausted by means of the Sprengel pump, whieh gives 
a far more perfect vacuum than can be obtained by the use 
of any other apparatus. Until these experiments were made 
it was supposed that light had no action upon a lever arm 
of small ponderosity suspended in vacuo. Indeed, the cir- 
cumstance that light could not turn a lever arm so suspended 
has been quoted in standard scientific text books, by Dr. Bal- 
four Stewart and others, as one point in the long chain of evi- 
dence against the truth of Newton's emission theory of light. 
Mr. Crookes has since exhibited a bar of pith suspended by 
a cocoon fiber in a large glass bulb very well exhausted. 
When a lighted candle was placed about 2 inches from this 
bulb, the pith bar began to swing to and fro, the swing gra- 
dually increasing in amplitude until the dead center was 

Fig. 2. 



Lining Hollers with Copper. 

M. F. Pupka, a Viennese engineer, gives the following 
facts regarding experiments in lining steam boilers with 
sheets of copper in order to hinder incrustation : Of the three 
plates which formed the bottom of a locomotive boiler, the 
two at the ends were covered with a sheet of copper 04 inch 
in thickness, the middle one being left bare. The machine 
was Qsed steadily for two ye irs and in districts where the 
water is of excessively bad quality. On removing the tubes 
recently a layer of incrustation 4 inches thick was found on 
the iron surface, while a deposit varying from only 0.08 to 0.12 
inch thick appeared on the copper. The iron also was eor 
roded in many places to a depth of 0O2 ineh, but the copper 
had remained perfectly clean and bright. The texture of the 




passed over, when several complete revolutions were made. 
The torsion of the suspended fiber then offered resistance to 
the revolutions, after which the bar began to turn in the op- 
posite direction, and so on alternately. These movements 
were kept up with energy and regularity so long as the can- 
dle continued to burn. When insbead of a candle a piece of 
ice was placed near the bulb, one end of the lever arm came 



toward it as if attracted ; but the truth was, as explained by 
Mr. Crookes, that radiant heat was acting upon the pith bar 
from all parts of the room, and that the presentation of the 
piece of ice lowered the radiation on one side ; consequently 
the movement was really caused by repulsion f rem the oppo- 
site direction. 

In order to measure some of these effects, Mr. Crookes 
uses a piece of tubular glass apparatus in the shape of an 
inverted T, Fig. 1, containing a horizontal glass beam, sus- 
pended by a very fine glass thread. At the extremities of 
the beam were attached the substances to be subjected to ex- 
periment. In the center of the beam was a small mirror, 
from which a ray of light was reflected on to a graduated 
scale, just as in Sir William Thomson's reflecting galvano- 
meter. Thus the amount of repulsion produced could be 
measured. The advantage which a glass thread possesses 

over a cocoon fiber is that the 
index always goes back to 
zero. The fiber used to sus- 
pend the arms are so excessive- 
ly fine that, when the end of 
one of them is held in the 
hand, the fiber usually curves 
upwards like a cobweb until 
the other end of it floats al- 
most vertically in the air. 

As the vacuum becomes less 
perfect, the repulsion grows 
less, until at last the neutral 
point is reached, where there is 
no action at all. If still more 
air be then admitted, attrac- 
tion instead of repulsion sets in. 
The barometric pressure of the 
neutral point varies with the 
density of the suspended sub- 
stance on which the radiation 
falls ; it varies also with the 
ratio of its mass to its surface, 
and with several other condi- 
tions. Thus the neutral point 
for a thin surface of pith be- 
ing low, while that for a moderately thick piece of plati- 
num is high, it follows that, with a rarefication intermediate 
between these two points, pith will be repelled while plati- 
num will be attracted by the same power of radiation. Mr. 
Crookes proved this experimentally, by showing simultaneous 
attraction and repulsion by the same ray of light. 

When these experiments were first made known, some of 
the observers tried to account for the effects by the assumed 
action of feeble air currents or of electricity, but both these 
hypotheses were considered by Mr. Crookes to be abundant- 
ly disproved. Professor Osborne Reynolds suggested that 
the movement might be due to evaporation and condensation 
at the surface of the suspended body. Mr. Crookes had a 
thick and strong bulb blown at the end of a piece of difficult 
ly fusible green glass, specially made for boiler gages. In it 
he supported a thin bar of aluminum at the end of a long 
platinum wire, the upper end of which wire was passed 
through the top of the tube and well sealed, for electrical pur- 
poses. The apparatus was sealed by fusion to the Sprengel 
pump, and the exhaustion was kept going on fortwo days,un- 
til an induction spark refused to pass across the vacuum. 
During this time the bulb and its contents were several 
times raised to a dull red heat. At the end of the two days' 
exhaustion, the aluminum bar was found to behave in the 
same manner as, but in a stronger degree than, it would in a 
less perfectly exhausted apparatus, namely, it was repelled 
by heat of low intensity and attracted by cold. 

The most remarkable of all the facts made known by Mr, 
Crookes was an apparent difference between the action of ra- 
diant light and radiant heat. At the highest exhaustions, 
dark heat oppeared to act almost equally on white pith and 
on pith coated with lampblack, repelling either with about 
the same force ; but strange to say, the luminous rays re- 
pelled the black surface with more energy than the white 
one. This is all the more remarkable because, light being 
reflected from a white surface, it might have been supposed 
that the consequent rebound would have repelled the white 
surface more than the black one. 

The apparatus is shown in Fig. 2, and consists of four 
arms suspended on a steel point resting on a cap, so that the 
arms are able to revolve horizontally upon their central pivot, 
! just the same, in fact, as the arms of an anemometer revolve. 
To the extremity of each arm of straw.in the apparatus made 
by Mr. Crookes, is fastened a disk of pith.white on one side 
and black o n the other, the black surfaces of all the disks 
facing the same way ; the pith disks are each about the size 
of a sixpence. The whole arrangement is inclosed in a glass 
globe, which is then exhausted to the highest attainable 
point and hermetically sealed. 

This arrangement rotates with more or less velocity under 
the action of light. With one of the instruments, the arms 
revolved once in 182 seconds when a candle flume was placed 
at a distance of 20 inches. When the same candle was 
placed at a distance of 10 inches, one revolution in 45 seconds 
was the result ; and at 5 inches, one revolution was given in 
11 seconds. Thus it will be eeen that the mechanical effect 
varies almost exactly inversely with the square of the dis- 
tance, so that the theory and the experiment coincide as to 
their results. 

In these experiments Mr. Crookes had to be very careful to 
guaTd against the effects of undesired radiation . The lighted 
sun burners of the roof of the hall of the Royal Society in- 
terfered with some of the results, and a candle placed in- 
cautiously near his bulbs would send the contents of some 
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of them spinning. As the veloeity with which they spin va- 
ries with the intensity of the light, in these inst ruments we 
have a new form of actinometer. At present there is no 
good and scientifically exact method of making actinometri- 
cal measurements ; but these discoveries may possibly result 
in the production of a more perfect instrument for this pur- 
pose. — The Engineer. 



HOUSEHOLD HINTS.— II. 

We have often wondered by what powers of designing the 
makers of moderate priced furniture contrive to make chairs 
and sofas, as a rule, in such outrageously uncomfortable 
shapes. Why, indeed, should chairs be constructed with 
seats inclining forward, or with backs hollowed in below and 
protruding above, so as to furnish support to but two points, 
and these exactly beneath the shoulder blades ? It is a posi- 
tive labor to sit in such chairs, and no amount of disguise, in'thc 
shape of fancy covering or upholstery, should ever beguile a 
person into purchasing one. The proper shape for a chair is 
a broad, moderately low seat inclined rearward, and the back 
should be j ust the reverse of the form above described — in 
other words it should conform to the natural curvature of the 
spine. The frame becomes a support and comfortable rest for 
the body, while otherwise its tendency is to push the shoulders 
forward while the lower part of the person slides in the 
same direction on the seat, the result is that the occupant 
must either sit back in a round-shouldered position, or el se 
balance himself on the very edee of the seat ;] in both cases 
finding himself the reverse of comfortable. The same re- 
marks apply to sofas, and especially to those made with 
straight backs and in the pretty gothic forms which are now 
so fashionable. Buying furniture for comfort and buying it 
for looks are very different matters — in fact, there is a distinct 
class of furniture which is gorgeous to the eye but simple 
martyrdom to the body. It includes pine or whitewood chairs, 
covered with plaster of Paris, gilding, and satin, which are 
meant to be admired but not to sit in ; and an endless variety of 
brass-mounted tables, footstools, cabinets, and like objects 
the cost of which appears to augment in exactly invese ratio 
to their utility. With such, we have nothing to do here. 
We propose simply to talk about articles that can be used, 
and used comfortably. 

For stuffing furniture, there is nothing equal to good 
white curled horse hair. It will last indefinitely, for it is 
susceptible to almost perpetual regeneration. There is no 
economy whatever in paying twenty or thirty dollars less for 
a set which is filled with tow, moss, excelsior, or any other 
of the numerous materials used as substitutes. To be sure, 
the articles look exactly as well in the beginning as if stuffed 
with hair ; but a year's wear, evidenced by the sunken seats 
and cushions, will speedily show the difference. It is better 
to select furniture before it is covered, as then a small hole, 
surreptitiously, if need be, poked in the side of a seat or 
back, will soon prove whether the salesman's too frequent 
protestations that ' ' we use only the best hair " are founded 
upon fancy or on fact. 

While horse hair is most suitable for the inside, we have 
very little liking for the same material made into cloth as a 
covering for the exterior, although it is the most enduring of 
all materials. Hair cloth is black ; and as the articles upon 
which it is used are the principal objects in the room, the 
general effect to our minds is funereal and depressing. The 
heavy deep shade cannot, when in such masses, be accepta- 
bly toned down by contrasts, nor can it be enlivened so that 
the general appearance of the room is rendered bright and 
cheerful. 

Good stout woolen reps are among the best fabrics to wear. 
Silk rep is just the reverse, while not one person out of ten 
can tell the difference in the fabrics across a room. Plush is 
also very strong and lasting, though it is not suitable for a 
modestly furnished room. Satine, though not equal to rep 
in wearing qualities, showing spots and dirt much easier, is 
by some considered handsome, and probably is better s uited 
than the latter for a parlor. 

In regard to color, the hues of the carpet, unless Turkish 
rugs are used, and that of the wall paper are again to be 
taken into consideration. With a gray toned wall and car- 
pet, crimson is the proper shade for the furniture. Blue 
looks nicely with a rich dark carpet having no green in it, 
or with a blue carpet of a harmonizing shade. Crimson or 
green furniture accords well with either brown or green car- 
peting. Brown upholstery requires a green carpet. Cover- 
ing furniture with two distinct colors or shades is now quite 
common, and is preferred by many to a single shade or color 
throughout. The body of the piece is upholstered in gray 
rep, for example, and the edges surrounded with blue puff- 
ings. There is a variety of pretty combinations of colors, of 
which in such a case advantage may be taken. Deep blue 
and golden brown, chocolate and bright blue, gray and pink, 
maroon and warm green, claret and buff, are instances in 
which the tints make pleasing contrasts. 

Wood work enriched with gilding is now extensively 
made, and even enters into the construction of the cheapest 
grades of furniture. We do not counsel its purchase, as the 
gilding, especially in cheap goods, wears off very easily, leav- 
ing the articles badly defaced. A few pieces of furniture 
about the room differing from the principal set will be 
found to give a pleasant and furnished look to the apartment. 
A very neat chair, made by the Shakers and at some of the 
penitentiaries, is now sold at from five to ten dollars. It has 
a light though stout wooden frame, of simple pattern ; and 
the seat and back are made of plaited webbing of two colors, 
either red and blue, or green with gray or black. One red 
chair of this kind makes an attractive spot of color to a room 
furnished in green. Then there are the so-called oriental 
chairs, something after the oamp stool pattern and having 



high backs. These may be purchased as low as ten dollars 
apiece, and may well take the place of the much more expen- 
sive stuffed easy chairs. 

We prefer a wooden top covered with a handsome cloth, 
to a marble slab, for a table. There is something cold and 
uncozy about marble ; it makes us think of a burial tablet, 
such as one sees in country churches. 

About the cloth we shall have something to say in another 
paper; but just here we desire to remark that a number of 
small tables, on which one can place ornaments without fear 
of obscuring either inlaid work or fancy marble, can be ar- 
ranged about a room so as to be much more ornamental than 
one large table deposited in the center. Stands of very pretty 
and graceful shape can be obtained, made of bamboo. These 
are quite cheap, and their light yellow color contrasts nicely 
with the darker wood of the heavier furniture. We have 
seen very tasteful home-made tables of cane, dried and 
varnished ; also of white wood, ornamented with bracket 
saw carvings. Holly wood, if attainable, when smoothed can 
be painted upon in water colors and afterwards varnished ; or 
the material may be even pine painted black, and have fall 
leaves arranged upon it in pretty designs, and then covered 
with two or three coats of copal varnish. 

In arranging furniture about a room, bear in mind that it 
is not necessary to push every article primly out to the sides, 
.so that sofas and chairs look as if they were glued to the 
wall. : Pull them out ; put a sofa across one corner ; stand 
the big easy chair in the ligit, with a little table close by, 
handy for sewing or books; leave a chair or two in front of 
the sofa; and in general so dispose the articles that the 
room shall not appear as if its owners never entered it save 
on ceremonial occasions. Whether a room is pleasing and 
cosy or not does not depend upon the elegance or costliness 
of its fittings. The simplest f urniture.if tastefully arranged 
as regards color and position, often looks better than the 
handsomest products of the cabinet maker's skill. la our 
next paper, we shall discuss a few simple styles of curtains 
and decorations. 



Miniature Steam Engines for Light Work. 

We have frequently stated our belief that there is a grow- 
ing want in the community for small steam engines, machines 
of one horse power and under, whieh might advantageously 
serve as a source of power in a variety of uses. As no great- 
er skill would be required in the generation of such power 
than in the boiling of a teakettle, it would seem that a sim- 
ple steam engine, driven by a boiler theroughly protected 
against explosion, might find employment both as a domestic 
motor and for light work in the shop. It could turn wringers, 
churns, washing machines, or ice cream freesers, run coffee 
mills, pump water through a house, actuate foot lathes, 
scroll saws, or light box-making machinery, run knitting or 
sewing machines, turn a grindstone or emery wheel, work 
ventilating fans, hand thrashing machines, cutters, meat or 
feed choppers, or sausage machines, drive small blowers for 
pneumatic dispatch tubes in a building, or for a blacksmith's 
forge, or compress air or work an air pump on a small scale 
in the laboratory. These are but a few of the applications 
which suggest themselves as we write, and the reader will 
doubtless be able to recall many more. 

The principal obstacle to the employment of the steam en- 
gine hitherto, for such uses as above detailed, has been its 
cost. No manufacturer, so far as we are aware, has ere this 
prepared the necessary patterns and mechanism for producing 
small engines on a large scale, so as to allow of their sale at 
lowrates, so thatthere has been no way of obtaining the ma- 
chines save by employing workmen especially to build the 
same, a course involving considerable expense. 

A couple of small engines have, however, recently been for- 
warded to us for examination, whnh, if we may take them as 
specimens of the general product of their manufacturer, abun- 
dantly prove that he has read our oft repeated assurance 
that such motors were in demand, and is taking proper steps 
to meet it. 

The two engines submitted to us are certainly admirable 
pieces of mechanism. One would probably develop half a 
horse power, perhaps more, and the other, which is running 
at full speed on our desk as we write, is imtended as a toy. 
The larger machine has a copper boiler, 10 inches in diameter 
by 18 inches high, with furnace and all necessary gages and 
fittings. The cylinder of the horizontal slide valve engine 
is If by 2 J inches, and the fly wheel 12 inches in diameter. 
The small engine is of similar type and is furnished as per- 
fectly and in as workmanlike a manner as if made entirely 
by hand. 

The miniature sizes of engines are of course designed more 
as playthings for the boys ; but the maker. Mr. George Parr of 
Buffalo, N. Y., has devised an ingenious way of rendering 
them at the same time a really valuable source of knowledge. 
To this end, besides finished machines, he prepares rough 
castings which he furnishes at reduced prices. These por- 
tions require no expensive nor elaborate tools to finish them. 
Any youth with a little mechanical skill can easily trim them, 
and then, putting them together, build his eagine for himself. 
This we think an excellent plan, and one which cannot but 
result in the young machinist gaining ideas certain to be of 
much practical use to him in the future. 

Mr. Parr's advertisement may be found in another column. 
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United States Clrcntt Court— District of ITIas»a. 
chnsetts. 

PATENT TEKMOLO.— GEORGE G. SAXE et at. VS. A. H. HAMMOND et at. 

[In equity.— Before Sheplet, J.— January, 1875. — 



the 5th of October, 18S9, No. 8,665, for a " tremolo" attachment to muslca 
Instruments. The defendants deny Infringement, and allege prior know- 
ledge and use of the patented Invention by La Fayette Louis and others more 
than two years before the date of the application of R. W. Carpenter; and 
also, that the same Invention and discovery, and the same device described 
In said patent, and substantial and material parts thereof, were patented on 
the 18th day of November, 1856, to La Fayette Louis. 

If the defendants could be held as infringers of the Carpenter patent. If 
It be a valid patent, and not anticipated by the devices which were made 
and usedby La Fayette Louis at Chicago and other places , 1 1 wo ul d be ne- 
cessary carefully to conslaerand decide upon the probative force and effect 
of the testimony In relation to those devices of Louis, which, If the testi- 
mony of thewitneases In relation to them Is tobe received with full credit, 
acted substantlallyas agitators to, or reflectors f, the waves or currents 
of air passing through the reeds of the musical Instrument, and not asvalves 
to Interrupt the continuity of the musical notes. If they are operated In the 
way first described, they would seem to have operated In the same man- 
ner and with the like result as Carpenter's fan-tremolo, although Louis ap- 
pears Co have been Ignorant of the philosophy of the operation— a want of 
knowledge which Is Imputable as well to Carpenver, and even to those who 
have the benefit of the theories (which are only claimed to be theories) of 
the most learned slcentlsts who have testified as experts on this subject. 

If, however, the evidence In tbls record Is not sufficient to eharge the re- 
spondents as Infringers of the complainants' patent.it Is not necessary to 
decide that question In this case. 

The respondents are manufacturers of supplies of materials which are 
elemental parts of organs and other musical Instruments. They sell to the 
organ manufacturers. It is not claimed that they have made any musical 
Instruments or sold any In which the tremolo attachments of any kind are 
arranged, or to whJcn they are applied In any manner. The complainants 
allege that they (the complainants) have licensed large numbers of manu- 
facturers to put these fans In their organs, and proved that they agreed to 
licenseevery reputable manufacturer who should apply. There Is no evi- 
dence In this record of a sale to an unlicensed manuf acturer of organs. The 
thing made by the defendants Is shown by the exhibit produced In the case; 
a wooden structure of the simplest kind, which is la itself no infringement, 
and which, in order to constitute an Infringement of the complainants' 
patent, must be placed by an unlicensed manufacturer In a musloal Instru- 
ment, and placed In a certain position In that Instrument, external to the 
wind chest. A revolving fan is not new. All the respondents make Is a 
fan capable of being made to revolve. 

The complainants claim as their Invention the application of any means to 
the musical Instrument whereby the air may be agitated to produce a tremu- 
lous note " by agency external o the wind cheat, which shall not check the 
flow of the air past the reeds," so as to give a continuous tremulous note, 
butnotcut off the sound and make a succession of notes, Instead of a con- 
tinuation of one note. Whether the fan made by the respondents would in- 
fringe thisclalm when placed In the Instrument depends upon the position 
and arrangement of It In the organ, whether or not it be placed external to 
the wind chest, whether It be plaoed so as to cut off the sound and produce 
a succession of notes, or merely to agitate the air and vary the musical 
notes without interrupting their continuity. Even If all these alternative 
conditions were on the side of infringement, there must be the additional 
element of a sale for use by an unlicensed manufacturer, which Is not 
proved In this case. 

The complainants rely upon the case of Wallace vs. Holmes, t5 Blatchford 
C. C. R.,65.l There can be no donbt of the soundness of the conclusions 
of the court In that case, or the cogency of the reasons given by the learned 
judge (Woodruff) In his opinion. But. without rehearsing the facts in that 
case, It Is sufficient to say that they were very different from the ease now 
before the court; the gist of the decision In that case was that the actual 
concert of the makers of the different elements In the combination was a 
certain Inference from the fact In that case, and the distinct efforts of the 
defendants to bringlnto use thoseelements of the combination which com- 
prised the whole invention, although they coald not be used without adding 
one other element, were found to be proved. No Buch state of facts la 
proved In this case, as has already beeu shown. 

I must, therefore, repeat what I stated to counsel at the argument of the 
cause. As defendants only make one element of the patented Invention, in 
order to hold them guilty I must find proof connecting theni with the In- 
fringement. Different parties may all Infringe by respectively making or 
selling, each of them, one of the elements of a patented combination, pro- 
vided those separate elements are made for the purpose and with the Intent 
of their being combined byTa party having no right to combine thum. But 
the mere manufacture of a separa'e element of a patented combination, un- 
less such manufacture be proved to have been conducted for the purpose 
and with the Intent of aiding Infringement, Is not, In and of Itself, Infringe- 
ment. A patent Is ralld for a new combination of old elements. A person 
who uses one or more of the old elements Is not an Infringer, unless be uses 
the new combination. (Prouty vs. Ruggles, 16 Peters, 386. 841 : Byam vs. 
Farr.l Curtis, C. C. R., 360. 265; Foster vs. Moore, lb. 279, 388; Karnes vs. 
Godfrey, 1 Wall., 78, 79.) The use of a part leas than the whole Is no In- 
fringement. 

I Infer from the remarks of eounsel at the argument that, although respon- 
dents deny Infringement, and do not waive this defense, It Is desired that 
the court should pass upon the question of the validity of the interfering 
patents for the respective Inventions of Louis and Carpenter. If the court 
should find the complainants' patent to be valid, no decree conld he made In 
their favor, as respondents do not Infringe. To find the complainants' pa- 
tent Invalid. In a case in which the defendantBdo notlnfrlnge, would partake 
too much of the nature of a moot case. 

Complainants' bill dismissed. 

\WMtne'r &n& Beits, for complainants. 

R. E. VMentine and ir. W. Blackmar, for defendants.] 



Inventions Patented In England by Americans. 

r Compiled from the Commissioners of Patents' Journal.] 
From April 14 to May 15, 1875, Inclusive. 

Astronomical Apparatus.— H. Allen, New York city. 

Blast Furnacr.— W. A. Stephens, Succasuna Plain, N. J., et at. 

Blind Rbgulator, etc.— J. T. O'Donognue, New York city. 

Blind Roller.— E. Putnam (of Chicago, I;..), London, England, 

Bbeech Loading Arm.— E. Whitney, New Haven, Conn. 

Button Hole Casing.— V. V. Balmforth, Oakland, Cal. 

Carriage Safety Shoe.— J. Tiffany, Chicago, 111. 

Chair Seats, etc.— C. Mason, New York city. 

Conductor's Alarm, etc.— T. B. Doolittle, Bridgeport, Conn. 

Cork Screw.— W. R. Clough, Newark, N. J. 

Damping Printing Rollers.— W. H. Woodcnck, Brooklyn, N. Y. 

Drawing Nails, etc.— M. D. Converse, New York city. 

Elevated Railway.— R. P. Morgan, Jr., Bloomington, 111. 

Embroidering Device.— J. 1. West, New York city. 

Excavator.— O. S. Chapman etal.. Boston, Mass. 

Expanding Tubes.— O. Pagan el at., Philadelphia, Pa. 

Fertilizer Holder.— W. F. Wheeler, Dorchester, Mass. 

Finishing Cloth, etc.— I. E. Palmer, Middletown, Conn. 

Governor.— D. L. F. Chase, Boston, Mass. 

Grain-Binding Machine. — C. L. Travis, Minneapolis, Minn. 

Ha3imer Eye Machinery.— L. Chapman, Collinsvllle, Conn. 

Harvester.— W. Y. Selleck, New York city. 

Knitting Machine Needles.— S. Peberdy et at., Philadelphia, Pa. 

Lamp. — G. H. Lomax, Massachusetts. 

Lamp Reflegtob, etc.— H. Craighead, New York city. 

Life-Preserving Dress.— P. Boyton (of New York city) , London, Eng. 

Locking Nut.— F. L. Bates, Carrollton, Miss. 

Making Swivel Heads.— W. Edge, Newark, N. J. 

Mariner's Compass.— D. Baker, Boston, Mass. 

Opening Windows, etc.— J. T. Parlour, Brooklyn, $ . Y. 

Paddle Wheel, etc — N. T. Edson et al.. New Orleans, La. 

Peat Fuel Machine, etc.— F. Dodge, New York city. 

Printing from Gelatin.— E. Edwards, Boston, Mass. 

Printing Machine.— W. H. Woodcock, Brooklyn, N. Y. 

Railway- Brake.— A. Barker, Wyoming, Pa. 

Railway Signal.— H. Flad, St, Louis, Mo. 

Rock Drill.— C. Burleigh, FItchburg, Mass. 

Rotary Engine.— b. T. Babbitt, New York city. 

Screwdriver, etc.— A. Cummlngs, New York city. 

Sewing Machine.— J. L. Follett, New York city. 

Spooling Machine.— G. W. Paine, Pawtucket.R. I. 

Surgical Nbedle, etc.— J. C. Holland, New York city. 

Thread-Holding Device.— H. Sutro, New York city. 

Thread Spool Machine, etc — D. T. Lyman, Providence, R. I. 

Traction Engine.— W. h. Mllllken, Sacramento, Cal. 

Treating Sugar.— F. O. Matihl essen, New York city. 
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Improved Slgbt Protector. 

Marmaduke H. Mendenhall, Wabash, Ind.— This devloe is an im- 
provement upon that for which letters pa tent No. 158,726 wereg rant- 
ed January 12, 1875, to the same inventor. The lamp case is pivoted 
at the bottom to adapt it to rotate. It is also cut away on all sides, 
and a hinged flap or plate swinging vertically, and a door stringing 
horizontally, are so combined with the case that, when opened, the 
lamp may be readily inserted or removed, or the light allowed to 
diffuse itself freely into the room ; or the flap may be turned np 
while the door remains closed to allow the light to strike the ceiling 
and illumine the upper portion of the apartment, while the eyes of 
the persons reading or otherwise employed are shaded and pro- 
tected. 
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Improved Corn Flow. 

Linus G. Clawson, Pleasant Hill, Mo.— This implement is of pecu- 
liar construction, consisting of two plows of similar form connected 
together at the forward part by an adjustable how, which allows 
the plows to be reversed without being disconnected. They may, by 
simply turning, and without any adjustment, be made to turn the 
soil to or from a row of plants. The advantages claimed for this 
invention are as follows: It is adapted to more varieties of work 
than any other, possessing the very minimum of draft, is light, 
easily handled, convenient, durable, and is not liable to get out of 
order. Any kind of shovel may be used on it, straight, twisted, dia- 
mond, wide, or narrow ; in addition to which, its reversibility ren- 
ders it of universal adaptation. The draft is perfectly straight and 
direct, and as close to the horse as it is possible to get it. Each plow 
holds the other in an upright position, so that neither can upset, 
and has a perfectly free and easy side-to-side motion by the han- 
dles while in operation. Its entire weight is 65 to 80 lbs. 

Improved Vehicle Seat Lock. 

Albert E. Van Horn and Joseph Wideman, Sebewaing, Mich.— 
This consists of a pivoted dog or key of the side board, that is thrown 
against a T-shaped piece of the seat block, binding it securely into 
the recessed top plate of the side board, a pivoted pawl securing 
the dog in locked position by engaging the outer cleat of the same. 

Improved Take-Up for Knitting Machines. 

Ira Tompkins and Albert Tompkins, Troy, N. Y— This invention 
consists, first, in combining the take-up rolls with a pair of gear 
wheels differing in size, and so connected with intermediate mech- 
anism as that the operation of drawing the fabric from the needles 
or cylinder will take place at constantly varying points. The objec- 
tion is thus avoided of having the draw of the take-up always at 
the same point relatively to the cam, or some similar device which 
never varies its position. The invention also comprehends an im- 
provement in the means of connecting and disconnecting the take- 
up roll with the gear wheels that operate it. 

Improved Horse Hay Rake. 
Gould Piatt, Colliersville, N. Y— This invention consists in sus- 
pending a common revolving hay rake from a wheeled frame by 
means of a properly balanced and adjustable guide frame, for being 
readily governed by the attendant seated on the wheeled frame. 
Improved Addressing machine. 
Charles W. Van Vleet, Waterloo, N. Y.— The type are placed in a 
galley, with the various addresses properly set up and inked, and 
paper wrappers are placed beneath a platen, which is pressed down 
by a weight and raised by the cam. After every impression, the 
galley is moved a short distance to bring the next address into pro- 
per position, and so on for the whole galley, when other prepared 
galleys may be introduced and printed from in the same manner. 
Improved Bluing Case. 
Sylvester W. Sheldon, New York city— This bluing case is made 
in two parts, the upper part being externally, and the lower part 
being internally, tapered, to fit one within the other. The upper 
part is provided with a cavity for holding the bluing and a discharge 
opening with a covering plate. 

Improved Adjustable Top for Carriages. 
Almon Clarke, Sheboygan, Wis., assignor to himself and Charles 
A. Spencer, of same place.— The invention oonsists of a curved 
standard, which is attached to the body of the carriage and pro- 
vided, at the upper end, with a pivoted pulley, operated by means 
of a turning spring knob and connecting cords. A canopy, with 
arc-shaped slide piece, is adjusted by a clamping device to the pul- 
ley, and set to any inclination thereon. 

Improved Steam Engine Governor. 
Thomas I. Walsh, Brownsville, Pa.— This is an improvement in 
the class of devices for indicating steam pressure in boilers, consists 
ing of a piston provided with a central annular recess, and arranged 
to move freely in a vertical tube or pipe connected with the steam 
space of the boiler. If the steam pressure is below the regular fixed 
point to which the boiler is limited by the weighted piston, it will 
establish the communication of the pipe with the engine channel, 
so as to admit the unobstructed passage of the steam to the engine ; 
but whenever the pressure in the boiler is increased, the piston is 
forced by the pressure of the steam on its lower part, which over- 
comes its weight in upward direction, closing the communication 
of the pipe with the engine channel, and establishing that with the 
blow-off pipe, so as to stop the engine and give the signal to the 
engineer. 

Improved Bosom Pad. 
John C. Tallman, New York city.— This is a bosom pad made en- 
tirely of thin sheet cork, molded or pressed into shape. 
Improved Slide for Gas Pendants. 
Samuel B. H. Vance, New York city.— This gas pendant is so con- 
structed that the burners may be drawn down to light the gas with- 
out disturbing the globe, while it avoids the use of balancing 
woights or springs. It consists in an arrangement of sliding tubes, 
the friction between which and stationary tubes holds the former 
as adjusted. 

Improved Box for Packing and Showing Goods. 
Francis S. Kinney, New York city.— The invention consists of a 
box of rhomboidal shape, made with the upper part of its lower end 
cut away, and provided with a terraced or step false bottom and 
hinged flaps or false ends. The upper ends of the goods of each 
upper tier show above the goods of the lower tiers, and the forward 
side of the goods of the lowest tier may be fully seen through the 
open lower end of the box. 

Improved Egg Tester. 
James W. Van Arnam, Watertown, N. Y., assignor to himself and 
Charles T. Greene, of Newtown, Conn.— An egg-holding branch is 
arranged to open into a lamp chimney at the top of the flame, or 
thereabout, and to incline upward in an oblique angle with the 
chimney ; and it flares a little from the lower end upward, in order 
to receive and hold eggs of different sizes. The simplest way of 
attaching the egg holder to the chimney is by soldering it ; but when 
attached in that way, the solder is liable to be melted by the heat, 
making it necessary to apply a water holder, in which water may be 
kept Id contact, so as to keep the heat down. 
Improved Apparatus for Cutting Goods on Bias. 
Salomon Mayer, New York city.— This invention consists of a 
feed table with a revolving disk, having a central bias slot and a trea- 
dle-acted and knife-grinding clamp piece applied thereto, which, 
in connection with an adjustable gage piece, is set with the disk 
plate to any angle, and locked in the required position for cutting 
the width and angle of the bias strips. 

Improved Rotary Engine. 
Hermon G. Wood, Sharon, Pa.— This rotary steam engine has 
movable abutments and two or more eccentric drums or wheels, 
with side wheels or flanges and a central dividing wheel or flange, 
revolving in an open cylinder on a central shaft. 

Improved Locomotive Ash Pan and Damper. 
Walter W. Beach, Esconawba, Mich.— The dampers are hinged to 
the bottom ends of the ash pan, and fold inwardly between sides or 
braces, thus always preventing escape of fire, while they are allowed 
to fold under the bottom, and permit the pan to be cleaned without 
removal. 



Improved Ironing machine. 

George F. Perrenot, Rockport, Ark. — A reciprocating iron carry- 
ing frame is mounted on wheels running on rails, which are con- 
nected in a frame, one above another, by rods, and arranged to 
shift up and down in ways in the posts, for shifting the iron on and 
off the clothes. The iron is suspended from the arms by rods, which 
are adjusted by nuts for holding the iron the right hight, and they 
have springs for pressing the iron down and allowing it to rise for 
passing over seams and the like. The toggle bars, for raising and 
lowering the rails, are connected together to be worked in unison 
by a bar, which is connected to a lever and shifting lever, to be 
worked by the operator, said lever being arranged at the front of 
the table where the operator stands. It has a catch bar to hold it 
in the different positions. 



Improved Reciprocating Churn. 

Wilhelm Howe, Brooklyn, N. Y.— This consists of a swinging churn, 
provided on the inside with guide plates having inclined grooves, 
for adjusting therein the detachable perforated dash boards to the 
quantity of cream in the tub. 

Improved Grapple. 
George Conklin, Poughkeepsie, N. Y.— The chains for closing the 
jaws are connected to the ends of arms, and extend directly to and 
wind on the pulleys of the shaft, which is used to close the jaws. 
The jaws are pivoted to the frames to afford the requisite leverage 
to the arms. The guide rods are connected outside of the pivots, 
and serve only to regulate the opening and closing of the jaws. The 
frames are double, and have a space between them, in which the 
jaws are pivoted, and the closing chains and pulleys are arranged 
for operating them. 

Improved Light House Lantern. 
Oliver Cook, Darien (Rowayton P. O.), Conn.— The invention con- 
sists in a light house lantern provided with a glass dome or cover, 
having a concave ring reflector hung on gimbals and provided with 
clamping screw pivots. The pivots of the gimbal are made as screws 
to enable them to clamp the rings of the gimbal in place when the 
reflector is adjusted in the proper position to throw the light verti- 
cally or at inclination, as may he desired. By this construction the 
light may be thrown upward against the clouds, and will be reflected 
by said clouds so that it can be seen at a much greater distance than 
is possible when the light is thrown from the lantern in a horizontal 
direction. 

Improved Folding Table. 
Rudolph Sprlgade and John Schnoering, Brooklyn, E. D., N. Y.— 
This invention consists of a table with longitudinal top sections, 
hinged to folding leg sections, and locked by hinged side boards, 
and a pivoted lateral piece for retaining the table sections when in 
open position. 

Device for Setting, Filing, and Jointing Saws. 
William Bryson, Unity, Wis.— The invention consists of a couple 
of blocks and a straight edge, contrived with the latter fastened be- 
tween the former, so that they clamp on the saw by set screws. 
The straight edge rests on the points of the teeth of a straight saw 
to gage them as to length. In the top of the block is a filing notch 
and an adjustable gage for the file for jointing the teeth ; and on 
each end of the straight edge are adjustable, detachable, and reversi- 
ble gages, by which to gage the file for beveling and squaring the 
edges of the teeth. The set consists of an adjustable die in one of 
the blocks and a screw presser in the other by which to bind the 
teeth. 

Improved mall Bag Fastening. 
James C. Franklin, Lena, Oregon.— In this improved fastening a 
slotted flap of one side of the bag folds over on hooks projecting 
from the other side, and a slotted hasp slide, for locking the hooks, 
folds over on them from rods below, on which it is pivoted, so as to 
slide under the hooks after receiving them through the slots, to en- 
gage with the staple in which the lock is secured. 
Improved Combined Wash Bench and Wringer. 
Orsemor S. Holden and John S. Corey, Felchville, Vt.— In this in- 
vention the wringing rolls and an inclined shelf are supported above 
or over the wash bench by a frame, which is joined to and forms 
part of the bench, so that, as the clothes are passed up between the 
rolls directly from the tub, they are deposited on the inclined shelf, 
and thereby conveyed to a basket or other receptacle. 
Improved Sad Iron. 
Thomas J. Ellyson and Aaron O. Askew, Jackson, Tenn.— Between 
the two faces of the iron is a hollow space, into which the burner 
extends, from a lamp attached to the heel of the iron for heating 
it, at the same time that It is being used to avoid the labor and delay 
of heating it by the stove, and to dispense in warm weather with 
the hot fires necessary for heating irons. The pivot at the heel of 
the iron is made hollow for the burner to enter the chamber in this 
way, and it is formed on the standard of the handle. The lamp is 
attached to the iron by the studs projecting from the standard and 
a slotted plate. It also has a latch which swings over and engages 
the standard, after the studs are adjusted in the slots, to prevent 
the lamp from becoming detached. 

Improved Car Coupling. 
Nathan G. Shelley, Stephen P. Bozarth, and David V. Spring, 
Austin, Tex.— This Invention consists of a sliding block within the 
drawhead, having a plate to cover the lower hole for the pin, and 
to hold the pin in position for self-coupling. The plate also is 
acted upon by a spring to keep It in position for holding the pin, 
and to allow it to be pushed back by the entering link of the other 
car, to trip the pin and uncover the hole to let the pin fall through 
the link into the hole. The links are pivoted in the drawheads 
above the block, so that the one passing over the other when they 
come together will rise up over the block, while the end of the 
other hangs low enough to strike the pin-holding plate and push 
the block back. The links also have a spiing over the pivoted end. 
to control the other end as to the hight. 

Improved Exercising Apparatus. 
William Arnold Knight, Worcester, Mass.— This invention con- 
sists of a table, provided with lifting handles, that are operated 
against an adjustable combination of spring and weight, that can 
be used singly or jointly. A graduated machine is thus obtained, 
which starts from a minimum strain, by gradual increase to maxi- 
mum strain, and back again to the minimum strain, requiring no 
sudden effort to overcome a constant or fixed strain, but admitting, 
by a gradually increasing effort, a regular training and developing 
of the muscles. 

Improved Snap Hook. 
J. G. Eberle, Glasgow, Mo., administrator of John Eberle, de- 
ceased.— A snap hook is provided with a reverse rear hook, bifur- 
cated to allow the tongue of a buckle to be easily inserted or 
removed, and shouldered at the rear to prevent the buckle from 
coming out by a slackening of the strap. This snap is thus 
adapted to any kind of buckle, is applicable without punch or rivet, 
and may be readily used by an unskilled person. 

Improved Rag Cutting machine. 
William C. Harrison, Goshen, N. Y.— This consists of two revol- 
ving cutting rollers, which are adjusted by suitable mechanism in 
close proximity to each other, to cut the fabric fed thereto by the 
shearing action of their cutting edges. An adjustable guide regu- 
lates the width of the strips, while a square shaft of one roller 
assists the feeding of the same. 



Improved Chair Base. 

William T. Doremus, New York city.— This invention consists in 
a base plate cast with a socket to receive a pivot or screw, and with 
sockets to receive the legs. Upon the lower side of the top plate 
are cast pins or points, which enter holes in the legs, and thus far- 
ther strengthen the connection. Upon the upper side of the top 
plate is formed a ring groove to receive a ring rib, formed on a 
plate secured to the chair seat. These devices serve to regulate and 
steady the movement of the pivot plate. This construction enables 
the base plate to be cast without using cores, so that it can be cast 
readily and with perfect accuracy. 

Improved Press for Cider, etc. 

Henry Krumsick, Nashville, 111.— The principal difficulties en- 
countered in interposing elastic blocks between the screw and 
follower of a press, for the purpose of supplementing the pressure 
of the screw by expansion of the blocks, have been lack of steadi- 
ness and directness of pressure. To remedy this and other defects, 
the elastic blocks in the present device are arranged between two 
parallel cross bars of the press frame, one of which is fixed, and the 
other vertically adjustable, its ends being tenoned and fitted in 
elongated mortises in the uprights of the frame. 
Improved moth Trap. 

Washington Hollis, Pembroke, Ky.— This is a rectangular tin box 
in the upper part of which is formed a slot to receive the alighting 
board of a bee hive. Upon the inner end of the box is formed a 
shallow passage, deep enough for the passage of the bees, and 
directly over the entrance to the hive. In the top of the box, just 
in front of the passage, are formed slips, of such a size that the 
moth millers can crawl through them. In the outer end of the box 
are formed holes, in which are secured tubes projecting into the 
said box, and made tapering, the inner ends being made so small 
that the moth millers can only crawl through them. In the end of 
the box farthest from the slits is inserted a glass plate so that light 
can shine through. When once in the trap, the moth millers will be 
attracted by the light through the glass plate, and will be unable to 
find their way out. 
Improved Ventilating Apparatus for Coal mines. 

Francis Murphy, Streator, 111.— This apparatus is mainly designed 
for the purpose of removing deleterious gases, which can only be 
effected by means of strong currents of air applied directly in the 
particular localities where they accumulate. This is accomplished 
by exhausting the gases with an apparatus controlled entirely from 
the outside. The exhaustion is produced by the creation of a par- 
tial vacuum in a properly constructed chamber above the ground. 
A spiral exhausting fan revolves in close proximity to this cham- 
ber, from which airtight tubes extend down through the shaft and 
along the galleries to branch pipes and receivers at the extreme 
portions of the works. 

Improved Ventilating Damper. 

Anson Augustus Schroder, Warren, 111.— This invention consists 
in a pipe made with a conical enlargement in its middle part, hav- 
ing openings formed in it. Two shoulders are made at the upper 
end of said enlargement. By moving a ring in one direction, the 
cams thereon will pass in beneath the stems of the dampers, and 
raise said dampers ; and by moving the said ring in the opposite 
direction the dampers will be allowed to drop into their seats, where 
they will be kept in place by their own weight. 

Improved Leather-Punching machine. 

Henry Mott, Pottsville, Iowa, assignor to himself and John C. 
Callbreath, same place.— This invention consists of a pair of hori- 
zontally swinging awl-carrying arms, with foot treadles and springs 
for swinging them forward and backward, in combination with an 
intermi ttingly reciprocating work-holding clamp, and mechanism 
for feeding it, all contrived for punching straps for harness work, 
and all other leather work to be sewn in straight lines by hand, 
easier and more regularly than it can be done with the hand punch- 
ing awl. The clamp, by which the work is fed to the punches, serves 
to hold the work suitably for the workman to sew as the punch 
holes are made. 

Improved Car Window. 

La Roy S. Starrett, Athol Depot, Mass.— This invention consists 
of a car window that is applied by a combined hinge and lock 
mechanism at both sides to the car frame, in such a manner that it 
may be swung open at either end and retained in position, accord- 
ing to the direction of motion of the car. The window sash is pro- 
vided with top and bottom and adjustable side weather strips for 
closing tightly, and the lock and hinge parts with suitable devices 
for carrying off any dust collecting therein. 

Improved Organ Reed Board. 

Wesley W. Walker, Brattleborough, Vt.— The object of this inven- 
tion is to contrive an organ in a compact and simple form with 
large capacity for different combinations and varieties of music. 
It consists essentially in the manner of the arrangement of two or 
more reeds directly over or partly over and partly back of the lower 
reeds, on one or both sides of an air cell, through which the air is 
taken from the reeds into the common air cell above the valve 
through which it passes to the bellows. 

Improved Wagon End Gate. 

Benjamin F. Bulkley, Southport, Conn.— Cleats are attached to 
the outer side of the end boards to strengthen them. A rod 
extends longitudinally along the outer side of the end boards and 
through holes formed in the cleats to receive it. Upon each end of 
the rod is formed a hook for the links to be hooked. The links are 
placed In the eyes of eye bolts, which pass through outer cleats and 
the ends of the side boards, and have hand nuts screwed upon their 
outer ends, so that they can be readily loosened to enable the links 
to be detached from the hooks. With this construction the fasten- 
ings can be readily and quickly fastened and unfastened to secure 
and release the end boards. 

Improved Farm Fence. 

Stephen Stout, Tremont, 111.— This consists in securing between 
the horizontal wires of a wire fence a board provided with spikes. 
Vertical wires are employed to fasten said board in a simple 
manner. 

Improved Coal Holder. 

Samuel M. Whiteside and Amos C. Holliday, Wheeling, W. Va — 
This invention relates to a receptacle for coal to be placed in the 
grate or stove, to contain a supply of coal for the tire, and for dis- 
pensing with the objectionable coal bucket. The box turns for- 
ward on pivots to allow the coal to be removed, and closes back 
tightly with the cap when turned again to an upright position. 

Improved Automatic Car Brake. 

Fielding L. Kirtley, Cleburne, Texas.— The object of this inven- 
tion is to provide a means for the automatic application of brakes 
to the cars of a railway train, and it consists in a loosely moving 
drawbar attached to the car by means of bolts passing through a 
central longitudinal slot, and having its sides wrought into two 
rack bars which mesh with pinions upon two windlass shafts, which 
arrangement, when the locomotive is slowed, causes the impact of 
the cars to drive up the drawbars, and wind up cords upon the 
windlass shafts, which cords communicate with and apply the 
brakes to the wheels. The invention also consists in the combina- 
tion with the rack bar of a locking device to prevent the application 
of brakes in backing, and in a device for maintaining the brakes 
applied when stopping upon an incline. 
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Hoadley Portable Engines. E. H. Allen & Co., 
New York, Sole Agents of this best of all patterns. 

For Sale— Large lot second hand Machinists' 
Tools, cheap. Send for list. 1. H. Shearman, 45 Cort- 
andt Street, New York. 

Microscopes, from 50 cts. to $500, for Scientific 
nvestlgation and home amusement. Magnifying Glasses, 
Bpy Glasses, Telescopes, and Lenses. Price List free. 
McAllister, M'f'g Optician, 49 Nassau St.. New York. 

Wanted— To sell a half interest in a large, well 
established business, secured by original patents. C. H. 
Kirkpatrick, Lafayette, Ind. 

1 have several good inventions I wish to sell. 
Address Thomas Danahey, Council Bluffs, la. 

Wanted— To manufacture some articles with 
Sash, Door, and Planing Mill Machinery. Poplar, Oak, 
Hickory, Locust, and Walnut, cheap. Address Kafer & 
Bro., Huntington, W. Va. 

It is said that every extensive advertiser has to 
pay a very large sum for experience before he learns how 
to invest his money judiciously. It would be better to 
entrust the business to aresponsible Advertising Agency, 
like that of Geo. P. Rowell & Co., No. 41 Park Row, New 
York, and thus gain the benefit of experience without 
cost. Contracts can be made with them as low as with 
publishers direct.— [Exchange.] 

Walrus Leather Wheels for polishing all Metals. 
Greene, Tweed & Co.. IS Park Place, New York. 

A few thousand dollars to Invest in the manu- 
facture of some good article, established or new. Ad- 
dress, with full particulars, C. Houghton, Batavia, N. Y. 

Parties using tubular Boilers should send to 
American Vacuum Flue Cleaner Co. for circular. Post 
Office Lock Box 3967, New York. 

For Sale— Propeller Steamboat, 19^ feet long, 
6 ft. 2 in. beam ; machinery used only six weeks. Engine 
4x7. Price $750. J. A. Spead, Soutii Newmarket, N. H. 

Machinery Wanted— Edging, Milling, and other 
Gun Machines wanted, new or second hand. Address E. , 
Box 1758, New York. 

For Sale— Two thirds of Foundry and Machine 
Property, at Raleigh, North Carolina. Best business in 
the State, and one of the best openings in the South to 
build up a very large trade. Large lot, fronting on two 
Railroads and two Streets, with buildings, machinery, 
tools, patterns and stock. Only shop In the State where 
Engines are built, and the demand far exceeds the pre* 
sent capacity to manufacture. Also make Cotton Gins 
and Presses, Mill Gearing. Shafting, Iron Front Work, 
and Vi to 1500 Plows annually. At present, 35 hands are 
employed. The business can be increased, so as to be 
limited only by the capital and energy of owners. Satis- 
factory reasons given for selling. Address P. O. Box 
267, Raleigh, N. C. 

Single, Double and Triple Tenoning Machines of 

superior construction. Martin Buck, Lebanon, N. H. 

Wanted— A reliable party to manufacture and 

sell the Best General Wood Working Machine in use on 
the Royalty plan. Address No. 59 E. 7th St., Covington, Ky. 

The Best Wooden Pulley made ; fastens without 
keys or set screws. Adjustable Dead Pulleys stop loose 
pulleys and belts when machinery to which they belong 
Is not in motion. Cold Rolled Shafting, Improved Coup- 
lings andHangers. A. B. Cook & Co.. Erie Pa. 

Grind Winter Wheat— New Process. John Boss, 

Wllllamsburgh, N. Y. 

Boult's Paneling, Moulding and Dovetailing Ma- 
chine Is a complete success. Send for pamphlet and sam- 
ple of work. B. C. Mach'y Co., Battle Creek, Mich. 

For best and cheapest Surface Planers and Uni- 
versal Wood Workers, address Bentel, Margedant & Co., 
Hamilton. Ohio. 

Blake's Belt Studs are the best fastening for 
Leather or Rubber Belts. Greene, Tweed & Co., 18 Park 
Place, New York. 

Saw Ye the Saw ?— $1,000 Gold for Hand Sawmill 
to do same work with no more power Expended. A. B. 
Cohu, 197 Water St., New York. 

Diamond Carbon, of all sizes and shapes, for 
drilling rock, sawing stone, and turning emery wheels, 
also Glaziers' Diamonds. J. Dickinson, 64Nassau St. ,N. Y 

The Baxter Steam Engine, 2 to 15 Horse Power. 

Simple, Safe, Durable, and Economical. 

" The Best are always the Cheapest." 
Over One Thousand in use, giving entire satisfaction. 
Address Wm. D. Russell, 18 Park Place, New York. 

Engines, 2 to 8 H. P. N. Twiss, New Haven, Ct. 

File-cutting Machines. C. Vogel, Fort Lee, N. J. 

Pipe and Bolt Threading Machines. Prices from 

989 up. Address Empire Manufacturing Company, 48 
Gold Street, New York. 

Johnson's Universal Lathe Chuck. Medal award- 
ed by the Franklin Institute for " durability, firmness, 
and adaptation to variety of work." Lambertvllle Iron 
Works, Lambertvllle, N. J. 

Machine Tools, 2d H'd, for sale: 1—20 ft. Lathe, 
2—10 ft. Lathes, 1-9 ft., 1—12 ft., 1-6 ft. ; several Speed 
Lathes, Crank Planer, 3 Upright Drills, 1 Planer, 1 Bolt 
Cutter, etc. For list, address Forsalth & Co., Manches- 
ter, N. H. 

Engines, 2d H'd, for sale : Portables, as follows— 
2-25 h. p.; 1-35 h.; 1-8 h. P.; 1-6 h. p.; 1— 4M h.p.; 1—1 
h.p. Also, 50 h. p. Chubbuck Engine, 50 h.p. Boiler, 18 
h.p. Boiler, and several small Engines. For list, address 
Forsaith & Co., Manchester, N. H. 

Wood- Working Machines, 2d H'd, for sale : 

2 Circular Saw Mills, complete ; 1 Up and Down Mill with 
2—24 in. wheels, complete; Shingle Mill and Jointer; 
Lath Sawing Machine; Portable Grist Mill and Cob 
Cracker; Daniel's Planer; Stationary and also Rotary 
Bed Planers; Blanchard Spoke Lathe; Blake No. 2 Steam 
Pump; Japanning Furnace; Suction Blower, etc. For 
list, address Forsalth & Co., Manchester, N. H. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co., 25 Whitney Avenue, New 
Haven Conn. 

Second hand Machine Tools for Sale cheap. D. 
Friable & Co., 26 & 28 Grand St., New Haven, Conn. 

Bolt Headers (both power and foot) and Power 
Hammers a specialty. Forsaith* Co., Manchester, N.H. 

" Book-Keeping Simplified." The double entry 
system briefly and clearly explained. Cloth, Jl. Boards, 
75 cts. Sent postpaid. Catalogue free. D. B.Waggener 
& Co., 424 Walnut Street, Philadelphia, Pa. 

Hydrant Hose Pipes and Screws, extra quality, 
very low. Send for prices. Bailey, Farrell & Co., Pitts- 
burgh, Pa. 

American Metaline Co., 61 Warren St., N.Y. City. 

Grindstones, 2,000 tunsstock. Mitchell,Phila.,Pa. 

Small Tools and Gear Wheels for Models. List 

free. Goodnow & Wlghtman, 23 Cornhl u, Boston, Mass. 



Peck's Patent Drop Press. Still th e best in use. 
Address MIlo Peck, New Haven, Conn. 

The " Scientific American " Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers signals are sent 
to persons in the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price $6, with good 
Battery. F. C. Beach ft Co., 246 Canal St., New York, 
Makers. Send for free lllustra tea Catalogue . 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frlsbie & Co.. New Haven, Ct. 

For Solid Wrought-iron Beams,. etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa. for 
lithograph, &c. 

Spinning Rings of a Superior Quality— Wbltins- 
ville Spinning Ring Co., Whltlnsvllle, Mass. 

All Fruit-can Tools, Ferracute W k's,Bridgton,N. J. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
A Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Mechanical Expert in Patent Cases. T.D. Stetson, 
23 Murray St. . New York. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Faught's Patent Bound Braided Belting— The 
Best thing out— Manufactured only by C. W. Amy, 301 ft 
303 Cherry St., Philadelphia, Pa. Send for Circular. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Buffing 
Metals. £. Lyon. 470 Grand Street New York. 

The Lester Oil Co., 183 Water St., N.Y., Exclusive 
Manufacturers of the renowned Synovial Lubricating Oil. 
The moat perfect and economical lubricant In existence. 
Send for Circular. * . *' 

Temples and Oilcans. Draper, Hopedale, Mass. 

For 13, 15, 16 and 18 inch Swing Engine Lathes, 
address Star Tool Co., Providence, R.I. 

Three Second Hand Noma Locomotives, 16 tuns 
each; 4 ft. 8% inches gauge, for sale by N. O. & C. R. R. 
Co.. New Orleans, La. 

Agents.— 100 men wanted ; $10 daily, or salary- 
selling our new goods. Novelty Co., 300 Broadway, N.Yj 

For Tri-nitroglycenn, Mica Blasting Powder, 

Electric Batteries, Electric Fuses, Exploders. Gutta Per- 
cha Insulated Leading Wires, etc., etc., etc., result of 
seven years' experience at Hoosac Tunnel, address Geo. 
M. Mowbray, North Adams, Mass. 

Genuine Concord Axles— Brown,Fisherville,N.H. 

Price only $3.50.— The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets the electric light, 
giving alarms, and various other purposes. Can be put In 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach & Co., 246 Canal St., New York. 




F. J. will find Professor Bi'ittger's recipe 
for a depilatory on p. 107, vol. 30— F. B. S. 
can make a colorless varnish by the process de- 
scribed on p. 150, vol. 29— J. T. W. will find that 
the field camera is described on p. 58, vol. 31.— A. 
J. T. will find that induction coils are described on 
pp. 215, 218, 363, 378, 379, vol. 30.— R. N. will find a 
full description of the process of lithography on 
p. 298, vol. 31. 

(1) W. H. says: I have found in California 
a deposit of almost pure silicate of alumina. It 
is entirely free from any metal, and contains 
about 2 per cent of silicate of magnesia. Is there 
any use for it? A. It could be used for filling the 
walls of fireproof safes ; and if it could be easily 
handled and cut into blocks, it might be employed 
in the lining of furnaces, or in similar cases where 
great heat is encountered. 

(2) P. I. O. asks : If a ball of iron, or other 
substance of greater specific gravity than water, 
be placed in a vessel (of sufficient strength) full of 
water, and submitted to powerful hydraulic 
pressure, would the pressure cause the water in 
the vessel to float the ball ? A. Yes, if the water 
were sufficiently compressed. It would, however, 
require a machine of extraordinary strength, as 
a pressure of 1 atmosphere only increases the 
density of water about 0-0000033. 

(3) W. H. R. asks : Will a mark on a tree 
indicating high water be permanent, or higher up 
by the growth of the tree? A. If the tree has at- 
tained its growth, the change in the position of 
the mark will be scarcely perceptible. In other 
cases it may change considerably. We have heard 
of "blazes" made on trees which were afterward 
found to be high above the reach of a " blazer " on 
the ground. 

(4) J. T. H. asks : If a belt slips, does it 
slip on the driving pulley or the one driven? A.In 
most cases, but not always, on the driven pulley. 

(5) H. C. S. Bays : I made a piece of leather 
hose Q£ feet long and 2}4 inches in diameter, and 
put a water pressure upon it of 275 lbs. to the 
square inch. Would a length 50 feet long, all 
things being equal, stand the same pressure? A. 
Yes. 

(6) W. J. F. asks : How many square feet 
of cooling surf ace are usually allowed per horse 
power in a surface condenser? A. It is a common 
rule to allow from }4 to % as mu ch condensing 
surface as the heating surface of the boiler. 

(7) Q. S. C. asks : What makes some steam 
boilers, if the water is cold when the fire is started, 
give a clacking and hammering noise internally ? 
A. It is no doubt due to sudden expansion of parts 
of the boiler, caused by the circulation of the wa- 
ter as it becomes heated. 

(8) W. R. H. says : I read that Lieutenant 
Hitchcock of the United States Coast Survey dis- 
covered what is apparently a spring of fresh wa- 
ter at sea. Are there any more localities in the 
ocean where fresh water can be obtained ? A. 
Fresh springs in salt water are by no means un- 
common. We remember to have seen one in a 
creek in North Carolina, the water of the creek 
being quite salt. 



(9) J. B. says : We use salt water in a 
steam boiler. We have no condenser, and do not 
know how to make one. We can get sulphurous 
water, but think that will be as hard on the boiler 
as salt water. What would you advise? A. It 
will be necessary for you to blow off frequently, 
so that the saturation of the water in the boiler 
does not become very high. Even with this pre- 
caution, scale will form in the boiler, and should 
be removed every few weeks. 

(10) J. E. H. says : Some time ago I saw a 
recipe in the Scientific American for cleaning 
guns by using quicksilver. It stated that the 
quicksilver would form an amalgam with the lead 
in the barrel of the gun. I have tried it and have 
signally failed. I then took some shot and put in 
the mercury to see if it would form an amalgam ; 
and the shot still remain in it as perfect as when 
first put in. What is wrong? A. If you will melt 
the shot you allude to, and draw off the clear 
metal from the oil and plumbago with which they 
are covered, you will have no difficulty in combin- 
ing it with the mercury. For the same reason you 
will see that it is necessary to first remove all the 
carbon, etc., from the interior of the barrel of the 
gun before the required action will take place. 

(11) L.G.P.asks : What kinds of gums can be 
dissolved in sulphuric ether ? A. Most gums are 
soluble in ether. 

1. How can I color collodion ? A. Use any of 
the aniline colors. 2. What will dissolve collodion 
after it is dry? A. Ether containing a little alco- 
hol. 

(12) J. H. S. asks : 1. To how many grains 
(by weight) of best rifle powder is one grain of 
good gun cotton equal ? A. One part by weight 
of gun cotton is equal in projectile power to 45 or 
5 parts of gunpowder. 2. How is gun cotton 
manufactured for use in fire arms ? A. The cotton 
is steeped in a mixture of equal parts of strong 
sulphuric acid, specific gravity=l'84, and fuming 
nitric acid for about 15 minutes. Gun cotton has 
not been adopted in practice as a good substitute 
for gunpowder ; its large bulk, coupled with the 
fact that the explosion is attended with the evo- 
lution of much water and nitrous acid, render it 
inconvenient as a substitute for powder. 3. Is it 
more dangerous than gunpowder? A. Yes; 
gun cotton is liable to spontaneous combustion. 
In some cases it has been known to ignite at a tem- 
perature of 43°. A small magazine filled with gun 
cotton in theBoisde Vincennes,Paris,was exploded 
by the sun's rays. The combustion of gun cotton, 
unlike gunpowder, takes place almost instantane- 
ously, and for this reason it is liable to injure or 
rupture the fire arm in which it is used. 

(13) F. W. B. asks : Are there any acids 
that will eat into or soften the surface of rocks ? 
A. Most of the materials forming rocks are either 
partially or wholly soluble in acids, or mixtures of 
acids. They are not all soluble in the same acid. 
As you failed to state any particular variety of 
rock, we must omit giving you here a complete 
dictionary of solubilities. 

(14) B. H. W. asks : What substance is used 
to cement the seams of gas bags? A. For this 
purpose a cement used is obtained by dissolving 
gum rubber in hot naphtha, which is then allowed 
to evaporate until of the consistence of a thick 
paste. The seams are cemented with this, and 
placed under great pressure for some time. They 
are then (usually) countercovered by a strip of 
the same material as the bag. This is fastened on 
by means of the above cement, eo as to form a 
binding. When this is finished, it is again placed 
under pressure. A bag, so prepared, will stand 
600 lbs. pressure, and Is generally warranted to 
stand 1,000 lbs. 

(15) E. E. asks : What would be the best to 
fill an ice box between the outaide and inside of 
the box ? A. Charcoal. 

(16) W. C. asks: Is there a chemical that 
will dissolve gutta percha, and will dry as fast as 
bisulphide of carbon ? A. Bisulphide of carbon Is 
by far the best solvent for gutta percha, we be- 
lieve, thus far discovered ; but if the gum be di- 
gested for some time in hot naphtha, a solution 
in that liquid may be obtained. But as naphtha, 
like carbon bisulphide, is an* extremely volatile li- 
quid, and when its vapor is mixed with air forms a 
terribly explosive mixture, it follows that, to ob- 
tain the desired solution without a prodigal waste 
of the solvent and its accompanying danger, it is 
necessary that the materials be inclosed in a 
strong, airtight vessel, and heated over a water 
bath so as to insure a uniform degree of tempera- 
ture, which should not be allowed to exceed 100° 
Fah.; and even then we should not consider the 
above method free from danger in inexperienced 
hands. 

(17) C. G. H. says : On April 13 I was carry- 
ing an umbrella in a snowstorm. I touched the 
frame of the umbrella and received a spark of el- 
ectricity. Onpresenting my finger, I could plain- 
ly see a spark \& of an inch long. What is the 
cause ? A. Occasionally, during a snowstorm such 
as you mention, or when for some reason the air is 
extremely dry and the atmosphere becomes very 
highly electrified, like strange electrical phenome- 
na often occur. Your umbrella, in this case, 
probably acted the part of Franklin's kite, and 
your body formed the conducting link to the 
earth. 

(18) E. W. P. asks : How can I make pow- 
dered charcoal into a porous cake for use as a fil- 
ter ? A. One method consists in pulverizing ani- 
mal charcoal until reduced to an impalpable pow- 
der. This is mixed with a definite proportion of 
Norway tar, and a compound of other combusti- 
ble substances. The combined materials are then 
properly amalgamated with liquid pitch, and the 
whole kneaded up into a homogeneous plastic 
mass which admits of being molded into slabs or 
blocks of any required dimensions and shape. 
These blocks, having been allowed to dry and 



harden, are subsequently carbonized by being sub- 
jected to a process of incineration by heat ; and in 
this manner all the combustible ingredients are 
burnt out, leaving nothing behind but the anima 
charcoal in the form of a block of charcoal, per- 
meated throughout by innumerable pores. 

(19) W. H. says : 1. You say that, by coating 
a room with oxide of zinc and glue size, and when 
dry, coating with a solution of chloride of zinc, 
I can obtain a good gloss ; must there be any glue 
in the chloride solution to bind it? A. Tt is not ne- 
cessary. 2. What strength of solution of chloride 
is required ? A. Use a strong solution. 3. Chlor- 
ide of zinc is extremely dear here. Is there any 
substance that can be used to produce same re 
suits and be oheaper? A. We do not know of any 
substitute other than good varnish. 4. Does the 
above compound affect colors ? A. Yes; some 
colors are apt to be partially bleached when mixed 
with it. 5. Is the chloride of zinc hard to make ? 
A. No ; dissolve metallic zinc or its oxide in a 
small quantity of hydrochloric acid until it will 
dissolve no more; this solution is then ready for 
use. When applied to the coating of zinc oxide, 
it combines with it to form a subchloride or oxy- 
chloride of zinc, which is neutral. 6. Is silicate of 
soda a strictly waterproof substance ? A. It is not. 
7. What can I add to its brittleness to keep it 
from becoming cracked and mealy when exposed 
to the air a short time ? A. We do not know that 
you can better it at al!. 8. Could I use this mixture 
on plastered walls to keep water from staining 
through kalsomine ? A. It might be made use of 
for this purpose, but we do not think it would be 
very lasting. 9. Would it peel off in damp places? 
A. Yes. 

(20) E. C. S. asks : When it is exactly noon 
at any given point on a given meridian, is it ex- 
actly noon at every other point on the same meri- 
dian ? A. Yes. 2. I read that the variation in the 
length of the solar day is owing to two distinct 
causes, the inequality of the earth's motion 
around the sun, and the inclination of its axis to 
the plane of its orbit ; and that from these two 
causes arises the difference between sun time and 
clock time. I can see how the earth's iincqual mo- 
tion may make the solar day more or less than 24 
hours; and I can see how the inclination of its axis 
may affect the time of sunrise and sunset, and the 
length of day and night ; but I cannot see how it 
affects the length of the solar day or makes sun 
fast and slow. A. If the books state that the va- 
riation of the length of the solar day is due to the 
inclination of its axis to the plane of its orbit,they 
can only allude to the variation in the duration of 
daylight from summer to winter; and if they speak 
of the inequality of the earth's motion around the 
sun, they mean the yearly motion, during which 
the earth recedes in spring time from the sun, and 
retards her velocity, while in the fall she approach- 
es the sun, and accelerates. The daily rotation is 
perfectly uniform, as proved by observations of 
the stars, which show that the sidereal days, of 
which the length is only 23 hours and 56 minutes 
very nearly, never vary in length. The difference 
between solar time and the time of a well regula- 
ted clock would not exist if the earth's yearly or- 
bitwere a circle, and her yearly motion uniform. 
This difference, which is commonly described in 
the almanacs as "sun fast" and "sun slow," is 
caused by the inequality in the yearly motion of 
the earth, by which the apparent motion of the 
sun along the signs of the zodiac (and which, on an 
average, is 59 minutes and 3 seconds of a degree 
per day) becomes retarded or accelerated : the dif- 
ference of this apparent irregular motion, with 
that of a sun whose apparent motion is regular, 
constitutes the difference between the so-called 
solar time and mean time. For instance, from 
June to September, the earth recedes from the 
sun, and its velocity is retarded, and the sun's ap- 
parent motion along the zodiac is also retarded, so 
that the statement in the almanac, " sun slow," is 
correct. 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects : 

On Commercial Sponges. By 9. H. T. 

On Flower Growing. By W. H. M. 

On the Tides. By A. McN. 

On Disasters at Sea. By J. F. J. 

On the Locomotive. By J. F. J. 

On Railway Rails. By J. P. T. 
Also enquiries and answers from the following. 

C. N. F.-S. T.-L. D. D.-A. W.— P. F. M.-C. N.F 

-F. W. J.-B. S. K. O.-C. F. A.-E. J. F.-W.L. D. 

— C. J. B.-C. S.-C. D. G.-S. G., Jr.-H. S.-J.P.M. 

— E. F. O. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fall to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al- 
ways be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, aa 
it would fill half of our paper to print them all ; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of enquiries analogous to the following 
are sent : " Who sells dynamite, dualin, and litho- 
fracteur ? Who sells steam engine indicators ? 
Why do not makers of watch-making machinery 
advertise in the Scientific American ? Where 
can pure tallow, for cylinder lubrication, be ob- 
tained i" All such personal inquiries are printed, 
as will be observed, in the column of "Business 
and Personal," which is specially set apart for tnat 
purpose, subject to the charge mentioned at the 
head of that oolumn. Almost any desired infor- 
mation can in this way be expeditiously obtained. 
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Acid, maklngllquld carbon, W. N.Hill 163,378 

Alarm, burglar. T.Powell 163,524 

Animals, sling for shoeing, L. M. Johnson 163,378 

Bait receptacle, live, R. B. Kepner ... 163,498 

Bale tie, W. A. Jordan 163,330 

Bale tie, J. W. Philp 163,523 

Bale tie, W. L. Rose 163.S31 

Barrel, J. H. Morrison 163,512 

Barrel hoop, B. W. Sutherlen 163,513 

Barrels, drip pan for, J. A. Clark 163,360 

Bath, hot vapor, R. R. Roberts 163,413 

Bathing apparatus, E. Morse 163,327 

Battery, galvanic, V. K. Keegan 163,318 

Bedbottom.P. C. Hard, (r) 6,4:J6 

Bed bottom spring, A. P.Brown 163,356 

Bed bottom spring, J. Fowler 163,570 

Beds, etc.. covering for. Foster & Weant 163,471 

Bedstead fastening. W. H. Elliot 163,468 

Belting, leather, Slemmer & Clark 163,337 

Binder, temporary, E. Buell 163,452 

Bird cage, L P. Relchart 108,330 

Boot cleaner, H. H. Holmes 163.492 

Boot, galter.W. E. Putnam 163.525 

Boot aounter support .Babcock & Morrison 163,349 

Boot-nailing Jack, L. Goddu 163,475 

Bottle stopper, W. Vom Hofe 163,553 

Brick and tile machine. C. D. Wrlghtington 163,432 

Brick machine, J. K. Caldwell 163,299 

Brick machine, A.J. Hoyt 163,491 

Brush holder, W. P. Shank 163,536 

Buckle, J. Lines 163,500 

Buggy body, swinging. Carpenter & Grimshaw — 163,454 

Burner, gas, C. D. Payne 163,402 

Burner, lamp, L J. Atwood 163,439 

Burner, lamp, H. G. Moehring 163,508 

Butter worker, W. Ryder 163.533 

Cans, faucet for oil, G. W. Banker 163,293 

CanB, top for preserving, T. H. Hamilton 163,484 

Car and carriage heater, J. Schmltt 163.415 

Caraxle box, G. T. Raoul 163,409 

Carcoupling, I. D.Evans 163,469 

Car coupling, W. V. Perry 163,519 

Carcoupling, W. F. Starr (r) 6,410 

Carcoupling, J. G. Stricklett 163,420 

Car coupling, J. T. Wilson... 163,429 

Car heater and ventilator, J. Ollphant 163,397 

Car oil, A. P. Odell 163,515 

Carsprlng, W. P. Hansen 163,485 

Car Btarter, F. D. Hardy 163,486 

Car ventilator and water cooler, A. J. Morrison.. 163,513 

Carbureter, I. W. Shaler 163,535 

Carbureting air, D. BIckford, (r) 6,431 

Card, postal. A. Peterson 163,520 

Carding engine forfeits, H. J. Davies etal., (r).. 6,432 

Carriage, child's, F. H. Jury 163,331 

Cart, self-loading, T. C. Strawn 163,541 

Chair, reclining, J. W. McDonough 1C3.S89 

Churn, reciprocating, G. L)o Nottbeek 163,365 

Cigar box, B. Ash 163,438 

Cigar box tray, G. W. Brown 163,297 

Cigar box tray, H. It. Heyl 163,313 

Cigars, mouthpiece for. J. Campbell 163,858 

Cigars, packing, E. Norton 161,395 

Cloth measure, rotary, W. Hebdon (r) 6,437 

Clothes dryer, G. Bent 163.358 

Coal separator, Buechley & Thorn 163,298 

Condenser, surfaee.W. H. Guild 163,483 

Cooler, beer, W. Toepfer 163,431 

Cooler, milk, I. Barrows 163,443 

Cooler, water, P. Gray 163,481 

Corks, machine for cutting, G. S. Long 163,387 

Corn row marker, A. G. Moore . 163,510 

Cornsheller, F. H. Hunter .. 168,377 

Corset, J. N. Ames 163,433 

Corset claBp. W. C. Goodwin 163,479 

Cotton gin, O. C. Dewey 163,465 

Cotton sprinkler. C. A. Ramsey 163,526 

Coupon tag and check, G. R. G.Jones 163,49 

Crackers, cutting and sugaring, Roger & Hill 163,33j) 

Crane, water pressure, C. H. Morgan 163,511 

Crank wheel, L. Miller 113,390 

Crib, Buttenburg& Hodges 163,357 

Cultivator. E. D. Gorham 163,372 

Cultivator and harrow combined, E. M. Potter — 163,523 

Cultivator, revolving, E. C. Winters 163,346 

Dental plugger, E. S. KIder 163,412 

Dental plugger, automatic, L. Duvlnare 163,306 

Despatch apparatus, pneumatic, O. B. Dowd 163,366 

Dose register, D L.Hawkins 163,488 

Drawer pull, W. N. Weeden 163, 55 7 

Drill for metal, D. L. Toppan 163,343 

Drills from holes, removing broken, J. W. Piatt.. 163,408 

Drilling apparatus. J. McKay 163,503 

Dryer and bake oven. J. Zimmerman 163,564 

Dyeing silk fabrics, J. B. C. H. Petltdldler 163,531 

Eleotrotype shells, backng, J. S. Broods 163, 44g 

Elevator, H. II. Blake 163,354 

Engine, compound steam, A. Alexander 163,348 

Engine slide valve, E. Armstrong 163,437 

Faucet, S. A. Duman 163,673 

Feed cutter, J. B. and J. W. B. Nye 163,396 

Felly Joint plate, J. Ives 163,496 

Filter, water, C. B. Cooper 163,362 

Fire and water proof composition, W. & F.Gray 163,373 

Firearms, loading, O. D. Phillips 163,404 

Fire extinguisher, Murphy and Hearle 163,338 

Fire plug or hydrant, L. S. Chapman 163,301 

Flue stopper, ventilating, B. A. Meade 163,504 

Food, concentrated extracts for, J. & W. Horlick 163,493 

Furnace, smoke-consuming, J. C. Baum 163, 3G5 

Furnaces, composition for lining, C. E. Wilson.. 163,845 
Furnaces, promoting combustion In, J. C. Tiffany 163,547 

Furniture duster, O. Grlswold 163,311 

Garments, shaping block for, H. Egleston 163.467 

Gas and oils, manufacture of, H. M. Martin .... 163,324 

Gas apparatus, J. D. Kutz 163,385 

Gas. purifying, Smith and Farmer 163,339 

Gas carbureter, W. H. Reed 163,538 

Gas, manufacture of , H. M. Martin 163,323 

Gas stove, J. J. West 163,344 

Gasometers, gearing for, J. C. Tiffany 163,548 

Glassware, mold for, J. H. andM. Smith 163,589 

Gold leaf, booking, J. Varley 163.424 

Grain, apparatus for steaming, M. H. Steele 163,340 

Grain binder, J. F. Gordon 163,480 

Grate, E. S. Renwrck (r) 6,439 



Hame, J. G. Eberhard 163,368 

Harness saddle, C. Kenny 163,321 

Harrow, A. H. Whiteside 183,428 

Harrow, disk, S. G. Randall 163,527 

Hatchet claws, die for forming, J. Palmer 163,399 

Hatchway, self-cloBlng, D.Moore 163,509 

Hay conveyer, Conner and Rouse 163,461 

Heating and ventilating apparatus, O. Kelsey 163,320 

Hinge for blinds, etc, lock, A. S. Parker 163,400 

Horse collar, G. F. Beardsley 163,444 

Horse power, D. Gelser 163,472 

Horse power, J. 8. Schofleld 163,534 

Horseshoe blank, J. T.Walker 163,555 

HorseBhoe blank roll, J. Walker 163,554 

Horseshoe calk blank bar, J. B. Johnston 163,316 

Horseshoe calk die, L. Prlchard 163,408 

Horseshoeing harness, I. P. Pickering 163,405 

Hose-drying reel, A. R. Guilder 163.374 

Hub-boring machine, E. M. Henkle 163,490 

Hydrant, street, Clemens and Morgan 163,361 

Hydrants, attachment to street, C. M. Vergner.. 163,425 

Ice cream freezer, L. B. Woolfolk 163,431 

Indicator, price, F. Sumpf 163,542 

Jack spool, H. M. Guy 163,488 

Jug top, H. Wright 163,560 

Kitchen use, tool for, J. A. SImonds 163,416 

Knife .grinding machine, J. S. Elliott 163,309 

Knitting measuring device, J. P. Relslnger 163,410 

Lamp, R. S. Merrill 163,506 

Lamp extinguisher, H. J. Warren 163,556 

Lamp extinguisher, A. and E. Waterman 163,313 

Lamp, miner's. J. Sawyer 163,414 

Lamp, safety extinguisher. G. F. Edholm 163,466 

Lathing, metallic, J. W. Hoyt 163,315 

Laundry register, E.O. Dike 163,302 

Level, A. B. Wroth ..". 163,561 

Life preserver, A. Tranb .-. 163,422 

Lumber dryer, P. Pfeffer 163,403 

Mat, door, O. Rice 163,411 

Meat case or can. Chambers and McCook 163,359 

Metals from oxidation, preserving, Ara et at 168,291 

Mill, cocoanut, etc., J. P. Anderson 163,434 

Mop. C. B. Clark 103,400 

Motor, spring. H. Bolton 163,417 

Nails, machine for cutting, W. Haddock (r) 6,435 

Needles, polishing eyes of, 8. C. Kingman 163,884 

Nut lock, H. L. Heaton 163,489 

Oil storage and delivery tank, P. & G. R. SInlbaldl 163.538 

Oven, coke, L. Schantl 163,333 

Ozone machine, G. Milsom 163,391 

Pan, evaporating, C. Brownell 163,450 

Paper barrels, making, M. D. Keeney . 163,319 

Paper box. Arthur and Bently 163,435 

Paper boxes, corrugated, A. L. Jones 163,379 

Pavement, cement, I. Mock 163,506 

Pill tile, W. E. Van Velsor 163,552 

Pin, safety, P. M. Doughty 163,304 

Pipe coupling. Cooper and Sutcllffe 163,463 

Pipe, holding and punching. M. Stephens 163,341 

Pipe forlead corrosion, ventilating, J.D.RicheBon 163,539 
Pipes, distributor for hydraulic, J. M. Crawford 163,363 

Pistol stock, W. L. Godfrey 163,478 

Plant protector, M. E. Slocum 163,417 

Plate, luncheon, J. W. Boteler 163,336 

Plow, F. R. Bell 163,332 

Plow, J. P. Zeller 163,563 

Plow carriage, R. C'oreth 163,464 

Pot, coffee, R. L. Bate 163,351 

Pot. coffee, S. P. Webber 168,426 

Pots, spout for coffee, N. S. McFarland 1*3,502 

Printer's lead and rule cutter, J. A. Stanlon 168,540 

Printing, telegraph, Foote and Randall (r) 6,434 

Printing, gelatin relief plates for, W. H. Mumler 163.514 

Pump, A. N. Parkhurst 163,518 

Railway signal, Bolton and Adams 163,446 

Railway switch, M. H. Davidson 163,864 

Railway ticket, E. R.Cook 163,462 

Railway track scales, J. H. Usher 163,423 

Rain conductor, J. W. Hoyt 163,314 

Rain spout support, D. Roake 163,531 

Register, passenger, W. S. Thorn 163,546 

Register, passonger, Thsss and Trautmann 163,544 

Roll for old rails, Edwards and Rogers (r) 6,433 

Rollerand harrow, H. J. Teargln 163,562 

Roof, wooden, L. Henkle 163,375 

Rooting, fireproof , P. G. Tyrrell 163.551 

Sad iron, self-heating, R. H Hasenrltter 163,312 

Sadiron shoe, E. Hartsig 163,487 

Sand and gravel separator, N. J. Keller 163,388 

Sash balance, J. J. Prloe 163,407 

Sash pulley, C. B. Clark 163,459 

Saw. buhl, E. Brown 163.396 

Saw filing machine, J. McSweeny 163,826 

Saw handle, A. C. Martin 163,325 

Saw mill head block, C. R. Ely 163,309 

Saw mill head blook, W. Glue 168,473 

Saw mills, log turner for, J. Orm 163,398 

Sawing machine, G. W. Bugbee 163,453 

Sawing staves, machine for, W. Barber 163,350 

Scaffold, C. G. Reed 163,339 

Scales, platform, S. J.Austin . 163,440 

Screw driver, W. F. Patterson 163,401 

Seat, circus, W. H. Shuey 163,537 

Separator, grain. Ogborn and Kendrlck 163,516 

Separator, grain, Rider and Reynolds 163.530 

Sewing machine attachment, F.Henry 163,491 

Sewing machine table, F. R. Wolflnger 163,347 

Shaft coupling, Weeks and Metcalf 163,558 

Shaping block for garments, H. Egleston 163,467 

Shed, portable, T. L. Wiswell 163,559 

Shoe, J. H. Hussey (r) 6,438 

Shoe knife, W. J. FItz Gerald 168,470 

Shoe nailing and tacking machine, L. Goddu 163,476 

Shoe nailing machine, L. Goddu 163,4*7 

Shoe soles from strips, nailing, L. Goddu 163,474 

Skates, O. Edwards 163,307, 163,308 

Skirts, ernamentlng, J. Schoenhof 163,335 

Snow plow, C. Marshall 163,501 

Spice box, E. Norton 163,394 

Spinning ring helder, C. E. Trowbridge 168.5S0 

Stamp, hand. E. D. Chamberlain 163,300 

Stave-dressing machine, G. A. Shideler 168,336 

Stone, artificial, Lemon, Cameron, and Halner... 163,386 

Stove, J. Spear 163,419 

Stove, gas, J. J. West 163,344 

Stove, heating, J. D. Avil 168,441 

Stove, magazine, W. W. Baldwin 163,442 

Stove pipe shelf, M. Bennet 163,445 

Stovepipe thimble, Loughlin and Hughes 163,449 

Stove, reservoir cooking, G. N. Palmer 188,517 

Stoves fire pot for, J . Spear 163,418 

Sugar skimmer and cooler, J. L. Morgan 163,392 

Table, ironing, P. H. Gafney 168,871 

Tacking machine, J. W. Carver 168,456 

Telegraph fire alarm. J. N. Gamewell 163,310 

Telegraph, train, A. N. Towne 163,549 

Towel stand, C. Schermerhorn 163,334 

Toy cup and ball, C. H. Bass 163,294 

Trace fastener. C. Robinson 163,532 

Treadle, Letz anu Duever 163,833 

Truck for brick yards, B. Koonan 163, 8 rf 



U nlversal Joint, R. T. Smith 163 

Valve, oscillating steam, H. P. Jones 163. 

Valve, vent, A. Chabot 163. 

Valve, water, A. Chabot 163 

Vehicle hub and axle, G. R.Drew 163 

Vehicle seat lock, D. Argerbrlght 163. 

Wagon axles, gage for shaping, D. R. Winter — 168 

Wagon brake, E. A. Thompson 163. 

Washers, machine for making, I. W. Doeg 163 

Washing machine, O.Baldwin 163, 

Washing machine, M. Jones 163 

Washing machine, S.Wells 163, 

163 



Water pressure crane. C. H. Morgan 

Wave power machine, C. Buckner, Jr 163. 



Whlffletree. T. Carroll 

Whip socket, J. J. Markel 

Wick raiser, H. G. Moehring.. 
Wind wheel, J. J. Kimball.... 



163 
163 
163. 
163, 



Wire fabric, G. S. Bracher 163,418 



DESIGNS PATENTED. 
—Lamp Pe»kstals.— N.Bradley .West Mertden.Ct. 
—Coat Hooks. — F. T. Fracker, New Britain, Ct. 

—Carpets.— II. F. Goetze, Boston, Mass. 

.— Charm Meial.-C. Hershey, Philadelphia. Pa. 

.— Statuary.— H. Hlrschfeld, West Merlden, Ct. 

.— Carprt.— A. Martin, Parts, France. 

—Fireman's Trumpet.— F. Miller, Brooklyn, N.Y. 
—Burial Casket Ornament.— W. M. Reld, Am- 
sterdam, N. Y. 

.—Heating Stoves.— G. Smith et at., Philadelphia, 
Pa. 
Stoves.— N. S. Vedder, Troy, N. Y. 



8,339. 
S.S30. 

,331 

,332 
8,333 
8,331. 
8,835 

8,336. 

8,337 

SCHEDULE OF PATENT FEES. 

On each Caveat 810 

On each Trade mark 833 

On tiling each application for a Patent (17 years) 815 

On Issuing each original Patent 820 

On appeal to Examiners- ln-Chlef 810 

On appeal bo Commissioner of Patents 820 

On application for Reissue 830 

On filing a Disclaimer 810 

On an application for Design (3H years) 810 

On application for Design CI years) 813 

On application for Design (14 years) 830 



CANADIAN PATENTS. 

List of Patents Granted in Canada, 
May 18 to 19, 1875. 

4,748.-0. O. Gardiner, Springfield, Ohio, U. 8. Seeding 

machine. May 18, 1875. 
1,749.— J. Nolan, Malone, N. Y., II. S. Water wheel. 

May 19, 1875. 
4, 750. -J D. Husband, Jr., St. Louis, Mo., U. S. Fire 

klndler. May 19, 1875. 
4,751.— M. Lesser, Montreal, P. Q. Cigars and cigar 

molds. May 19, 1875. 
4,752.— L. J. Herard, Montreal, P. Q. Cooking stove. 

May 19. 1875. 
4,753.— F. J. Davis, Newport, Vt., U. S. Look for shoe 

last. May 19, 1875. 
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Back Face ------ 81.00 a line. 

Inside Pave ------ 75 cents a line. 

Engravings may head advertisements at the same rate 
per line, by meatwreinent, as the tetter press. Adver- 
tisements must be received at publication oflce o* 
early as Friday momi/na to appear in next issue. 



IMPROVED CENTERING ATTACHMENT. 



It 1b designed to be fitted to the revolving Spindle of 
any Lathe, for the purpose of finding and drIlHng centers 
In round Iron. Send for descriptive eircnlar. 

KELLY & LITDWIG, Philadelphia, Pa. 



Empibb Camp Lounge Co., Albany, Sole Proprietors 
of the Patent Camp Lounge for State of N. T. Other 
States address U. S. Camp Lounge Co., Troy, N. Y. 

HDUSE^tfOME 

in Camp. 




Three months before the public; Belling In every Si.ate 
and Ter, ltory. Prices $4 and $5; add 85c. postage whea 
ordering by mall. Folds In very small space. Nevr pil- 
low attachment. Our testimonials are absolutely over- 
whelming. On sale In New York, at Fred. J. Miller's. 
Si Liberty St. , and at Eaton & Go's 102 Nassau St. Mili- 
tia! Miners! Firemen! Tourists! Every one! Take up 
thy bed and walk! 



MANUFACTURERS as well as OWNERS of 
PATENT RIGHTS, 

who wiBh to export to Europe, or wish to be represented 
there, can send samples or Illustrated circulars with par- 
ticulars to the undersigned, who, after a residence of 30 
years In the U. S., has established a house la Germany for 
the exclusive sale of American Goods. 

Prompt attention and perseverance have made the en- 
terprise a success. Address all letters or samples to 
M. ERLEBACH, 
20 Dultplatz, Munich, Germany. 
Refers to Messrs. M . Herzog & Co. , 354 Broadway, and 
John H. Knapp&Co., 17 JohnSt., New York. 
Horace Partridge & Co. ,51 HanoverSt. .Boston. 



STEVENS' MITRE BOX 

The best machine ever Invented ; seta to any angle, and 
will last for years. Price $3,00. Sent to any address, on 
receipt of price. G. M. STEVENS, P. O. Bex 1986, 
Portland, Me. 



KNITTING MACHINES. 

The BICKFORD AUTOMATIC FAMILY KNITTING 
MACHINES will knit anything ever knit by band. In far 
better style, and a hundredfold faster. A good operator 
will kmitfrom *JO to 40 palra Men's Socks a day! These 
machines are simple, durable, and cheap. Every family 
should have one. General and Local Agents wanted 
everywhere. For Circulars and f uilparticulars. address 
BICKFuRD KNITTING MACHINE MANUFACTUR- 
ING COMPANY, Brattleboro, Vt. 



FACTORIES TO LET AT HAVBRSTRAW, 
N. Y., on the Hudson River. Two large brick fac- 
tories, respectively 3 stories, 94x80, with extension 1 
story 97x35, and three stories 90x36; abundant water 
power In each; turbine and overshot wheels. Railroad 
and steamboat communication with New York. For 
particulars, address JOHN PECK, Haverstraw, N. Y. 



NEW ENGINES AT A SACRIFICE. 

1—18x36, plain slide valve. 

l-12xJ4 " 

1—16x32, Elder Cat-off. Superior finish. 

1-12x34 '• 

1-10x84 

WM. B. PARDEE, New Haven, Conn. 



STEEL STAMPS. 

List and Samples free. E. M. Douglas, Brattleboro', Vt. 



Trow's 

N.Y.CITY DIRECTORY 



Vo 1. Lxxxix., 

FOR YEAR ENDING 

May 1st, 1876, 
IS PUBLISHED, 

And can be obtained from our Canvassers, or on 
application at 

THE COMPANY'S OFFICE, 

No. 11 University Place, 
New York City. 

Model Steam Engines, 

FROM 50 CTS. UPWARDS, FROM GEORGE PARR'S 
UNEQUALED MODELS OF 

Vertical Engines. 
Paddle Engines. 



Steam Cranes. 

Circular Saws. 

Steam Lathes. 

Horizontal EnglneB. 

Portable Engines. 

Steam rumps. 

Beam Engines. 

Steam Winches. 

Electric Engines (requiring 
no fuel). 

Engines to run with Kero- 
sene Oil or Gas, for do- 
mestic purposes. 

Upright Engines 



Steam Hammers. 

Locomotive Engines. 

Steam Boilers. 

Marine Screw Engines. 

Powerful Engines. 

Water Motor Engines. 

Fire Engines. 

Miniature Machine Shop. 

Miniature Mechanical and 
and Comical Figures 
and Saw Mills run by 
above appliances. 



(nielli, r.iis'""". auuve uppuuuuect. 

Also, Celebrated Amateur's Lathes, Tools and Fittings 
of every description. Inimitable Castings, for $1 00 per 
set and upwards, by means of which numbers of the 
above Steam Engines, Lathes, &c, have been success- 
fully made by Amateurs. Thousands prove the unparal- 
leled success of the above models and castings. 

For full description and prices of tlie above, together 
with the requisite tools, see " Parr's Technical Guide,' ' 
containing over 400 illustrations, with all necessary In- 
formation, how to buy, how to use, and how to make 
model engines. Post free 25 cents. Address 

GEORGE PARR, Buffalo. N. Y. 



M^^wf^ss,:;,;s; I ;s 



Manufacturer, 

Pawtucfeet, 



T Q rllOC ^ ftn ma ' ce *5aday In their own City or Town. 
JjdUltJb Address Ellis M'f'g Co., Waltham, Mass, 



WORCESTER FREE INSTITUTE. 

School of Applied Science. For catalogue, address 
Prof. C. O. THOMPSON. Worcester, Mass. 



MANUAL OF PATENT LAW AND "SALE 
OF PATENTS." For Inventors and Manufactur- 
ers. Commended by this paper. Postpaid, $2 50. Ad- 
dress, for circulars, W. E. SIMONDS (Counsellor In 
Patent Law), Hartford, Conn. 



A GOLDEN HARVEST FOR AGENTS — 

i m. Brooks' Patent Diamond Steel Knife and Scissors 
Sharpener is perfection; latesc and bestselllng invention, 
out; price $8 per hundred; sent C. O. D. by BcndltgJO 
per cent, of amount of order. Silver-plated sample, ele- 
gantly finished, with circular, by mall, for 25 cents. 

R. L FLETCHER, 111 Chambers St., New York. 



Special Notice to Dealers in and Users ot 

Wood Working Machinery. 

Worcester, Mass. , May 25, 1H75. 

The undersigned , having purchased the entire Manu- 
facturing Establishment of R. BaLL & CO., including 
Patterns, Patents, Good Will, Correspondence, 
and ever/thing pertaining to the business (book accounts 
excepted), wlllcontinue tbemanufactureof Wood Work- 
ing Machinery, and be prepared to furniBh new machines, 
or parts for repairs, as furnished by either concern la 
years pa st . 

We snail at once remove our present WorkB to our new 
quarters— uniting the two establishments— and be able to 
furniBh customers with Improved Machinery .both In qual* 
itypf Btock and workmanship, and at reasonable prices. 

wc would tase this opportunity to return our thanks to 
our old friends and customers, and would be most happy 
to Bee them at our new quarters (26 Salisbury Street) ,and 
would remind them (hat we shall continue to manufac- 
ture Wood Working Machinery generally, making a spe- 
cialty of Woodworth, Daniels' and Dimension Planers, 
Surfacing Machines, Tenoning, Mortising, and Re-Saw 
Machines, Saw Be- ches. &c. Yours, raspectfully, 
"VTITSERBY, RUGG & RICH aRDSON, 

26 Salisbury St.. Worcester. Mass., U.S.A. 

Good Agents Wanted to Canvass for 

KNIGHT'S AMERICAN MECHANICAL DIC- 
TION ARY, a Cyclopedia of Science, Art and Man- 
ufactures, one of the finest as well as most useful books 
ever published. Nothing else will take its place. It Is 
the only work In existence which gives an adequate view 
of the present advanced state of mechanical science. 
Full Information regarding over 20,000 separate subjects, 
with above 5,000 Illustrations, costing One Hundred 
Thousand Dollars (100.000). £«id for circular. 

J. B. FORD & CO., Publishers, 

*Z7 Park Place, New York. 




rne tact mat tms smarting nas 75 per cent greater 
strength, a finer finish, and Is truer to gage, than any 
other In use, renders It undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. Coupling, and furnish Pulleys, Hangers 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINB. 

Try Street, 2nd and 3rd Vvenues, Pittsburgh, Pa. 
190 S. Canal St., Chicago, 111. 
fW~ Stocks of this Shafting In store ana lor sale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & CO.. 121 Chambers street, N. Y. 
PIERCE A WHALING Milwaukee. "Wl* 



ATONE SAWING MACHINERY. 

XNPRIMAN'S pftTENl. ALSO. HAND AN0STE.AM 

V DERRICKS & TRAVELLERS, 



rHOMAS ROSS. RUTLAND, VT. 



Todd & Kafterty Machine uo. 



MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine: Lowe ■ 
Patent Tubular and Flue BollerB: Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c. Silk, 
Tow Oakum, Bagging, Rope, Flax, and Hemp Maobinery, 
Agents for the New Haven Manufacturing Co. 'a Machtiw 
lst'a Tools; for Judson's Governors and Stop-Valvcsj 
Sturtevant Blowers ; and Differential Pulley-Blocks, 
WAREROOMS, K) BARCLAY ST., NEW YORK 
WORKS PATERSON. NEW JERSEY. 



FOB SALE— THE BEST THING ON THE 
Continent. An Inexhaustible Bed of Phosphate of 
lime. Located with every advantage. Address, 

C. B. LEITNER Geneva, Ga. 



© 1875 SCIENTIFIC AMERICAN, INC 



June 19, 1875.] 
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TO PATENT RIGHT MEN.— "Williams' Patent 
Dish Washer' ' 1b one of the most useful, labor-sav- 
ing machines In use. For Territory, Information, and 
Terms, address C. H. WILLIAMS, Jacks Keefs, N. Y. 



FOR SALE— The old-established Foundry and 
Machine Shop, situated In the thriving city of Jack- 
sonville, Morgan ceunty. IlllnoiB. The works are Hitua- 
ted at the junction of the T. W. & W. & C. A. & St. 
Loulsand other railroads. being convenient for shipping. 
Lathes, Iron planers, boring mill, drill press, screv-cut- 
■dne machine, wood-working machinery, a large stock of 
all kinds of patterns, blacksmith t»ols, and every thing 
•onnected with the business, all in complete running or- 
der. The above property will be told on liberal terms or 
traded for real estate or western lands. There is no other 
foundry wlthing 30 miles. A car works has just been 
completed in the town, making it a most desirable loca- 
tion for any one wishing to engage in the business . The 
reason for selling, the owner has more business than he 
can attend to. Correspondence solicited. 

JOHN FIDLEK. Jacksonville, Morgan county, 111. 




PLANING &MATCHING, 
MOULDING, MORTI SING 
. TENONING. RESAWING, SHAPING 
L BAND & SCROLL SAWS Rc.&c^ 



il^UciNNATrS^U. 



WELLS' EVERY MAN HIS OWN LAWYER 
and BUSINESS FORM BOOK. By John G. 
Wells. A Complete Guide in all Matters at Law 
and Business Negotiations. B^~ FOR EVERT 
STATE I*.' THE UNION. „^J With full Instructions 
for Proceeding Without Legal Assistance in Suits end 
Business Transactions of every deeerfpfion. Containing: 

Legal Forms of Deeds. Mortgages. Lease*, Affidavit's 
Depositions. Bonds, Orders, Contracts. Powers of Attor- 
ney, Certificates of Citizenship, Agreements, Assign- 
ments, Awards, Declarations, Demands, Letters of Credit, 
Arbitration, Partnership, Keleases, Wills, Codicils, Sub- 
missions. Land Jointures, Tenants' and Landlords' Re- 
ceipts, Public Lands, Land Warrants, Composition wltti 
Creditors, Oaths, Satisfaction of Mortgages, Pr-e-emptfon 
Laws, Marriage and Divorce. Patent Laws, with full In- 
structions to Inventors; Pension Laws, with full Instruc- 
tions to enable the discharged soldier or sailor to procure 
back pay, pensions, bounties, and all war claim's; the 
Laws of the Different States concerning Property Exempt 
from Execution . Collection of Debts, Mechanics' Liens, 
Contracts, Limitation of Actions, Usury, QualtflcaHoas 
of Voters, Licenses to Sell Goods, etc Also, contain Ing 
the Internal Revenue Laws, Stamp Duties, Post-Office 
and Custom-House Regulations. Constitution of the 
United States, with Amendments, the whole aetion of the 
Government in Relation to Reconstruction and the 
Freedman, Seals of the Different States, with descrip- 
tions, etc. 

There is no class of the community, male or female, who 
have, or expect to have any property, or who have any 
rights or privileges which rerruire protectien, who will 
not be greatly benefited and advantaged by the possession 
of the book. It will save them money, save them trouble, 
■ avethem time, save them litigation and lawyers' fees, 
and give them Information which nobody can afford to 
be without. 

The Work embraces 650 large 12mo. pages, and is printed 
on fine paper, handsomely bound. 

Price, Cabinet Library Binding.... 12.28 

Sent post-paid on receipt of price. 

Address JOHN G. WELLS, 

No. 37 Clinton Place, New York. 



Stone Channeling 

OR 

Quarrying Machine, 




WABDWELL PATENT, 

FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

BTEAM STONE CUTTER CO., RUTLAND, VT. 

SOLE PROPRIETORS AND MANUFACTURERS. 



MACHINERY, 



NEW & SECOND-HAiTC). 

Send for Circular. Chas.PLACE 
103 Reade St .. N ew Tork. 

PORTABLE STEAM ENGINES, COMBIN 
ing the maximum of efficiency, durability and eoon 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,0 OO being in 
n*e. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HOADL BY C O.. Lawrence. Maes 

DITCHING AND DRAINAGE MACHINES 
furnished at a moderate cost, cutting ditches of 
any width and depth in ground free from stumps and 
rocks. Machines worked by from four to six horses, and 
two men will do the labor of fifty men a day at least 
Etatc and County Rights for Sale. Address 

RANDOLPH BROTHERS, 
111 Broadway, New York City. 




Shaping Machines 

Hare novel device for changing 
length of stroke while in motion. 
also, automatic down feed, ana 
quick return. Four sizes. 
Patented 1868, 1871, 1874. 

Wood & Light Machine Co. 

Worcester, Mass. 

Manufacturers of all kinds of 

Iron Working Machinery 
Shafting, Pulleys, &o 



FIRE PROOF SHUTTERS. 

CLARK & C0'8 SELF-COILING ROLLING STEEL SHUTTERS (Burglar Proof), For Store 

Fronts and Rear Windows, require no machinery or balance weights, and can be applied to any opening ; also Ruli- 
ng Wood Shutters for Stores and Dwellings. Thousands are lm daily use, and are acknowledged the best shutters in 
the world. Send far Catalogue to JAMh,S Q, WILSON, Manager, 

318 "West 26ttiSt., New York, and at 
London, Paris, Vienna, and Berlin. 



STEAM PUMPS. 

FIKST PHIZES. VIENNA, PARIS, NEW YORK, 

BALTIMORE, BOSTON. 
Send for circular of recant patented Improvements, 
THE NORWALK IKON WORKS, 

SOHfch Norwalk, Conn. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

any required giz«. Also, any kind of 

Stoni for RoAUi and for Concrete, &c. 

Addresi BLAKE CRUBHKR CO., 

New Haven. Conn. 



DROP PRESSES, Middlitoto, Cowir 



l lVi:M I H : h "i 



IRON 

Beams & Girders 



THE Union .Iron Mills, Pittsburgh, Pa. 
The attention of Knglneers and Architects Is called 
to our improved Wrought-Iron Beams and Girders (pat- 
tented), In which the compound welds between the stem 
and flanges, which have proved bo objectionable In the old 
mode of manufacturing, are entirely avoided. Wearepre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie Brothers di Co., Union Iron Mills, Pittsburgh, Pa 



Model Engines. 




Model Steam Engines 1 



Complete seta of 

Cast i n gs 

for making 
bore, 3 In. stroke, price $4; 



n g! 

smau 



Ml 
ditto 2 in. bore. 4 in. stroke, price $19, same style as cut. 
Eureka Foot Lathes only 15 Dollars. Gear Wheels and 
Parti of Models. All kinds of Smell Tools and Materi- 
als. Illustrated Catalogue Free. 
GOODNOW& WIGHTMAN, 23 Cornhill Boston, Mass 



J± NEW BOOK: 

"BUSINESS on the PACIFIC COAST." 

Giving an account of every Business, Profession and 
Trade, together with Salaries, Wagt;a, Professional 
Fees, necessary Expenses, aad Profits. By a Scheol 
Teacher. Price 60 cents. Address 

Pbo*. L. L1LLAKD, Dixon, Cal. 



$60$ 



a week and expenses to all. Articles 
new, staple as flour. Samples free. C. M 
LfNLNGTON & BK«., N. Y. or Chicago. 



ML 



A WEEK to Male ana female AgeniB, In their 
locality. Costs NOTHING to try It. Partlcula s 
FREE. P. O. VIOKERT & CO., Augusta, Me 



/\ltlTfl! SAFETY HOISTING 

UUrI Machinery. 

OTIS, BROS. & CO 

. No. 348 BROADWAY, NEW TORK. 



Planing & Matching, 

Moulding, Re-Bawlng and Tenoning Machines. Bcro 
Baw« and General Wood-Working Machinery. 
JOHN 8. SCHENCK'S SONS) Matteawan, N. T. 
Bend for Catalogue. ) 118 Liberty St., N. T. City 



Machinists' Tools. 

All aires at low prices. E. GOULD, Newark, N. J. 

~A S '. "GFAlTTBOSTGNTfuralBheTBll" kiridsof" Macfili 
x *-. neryoe Mechanical Supplies at popular prices. 



EAGLE FOOT LATHES, 

With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c. ; also nimall 
Engine Lathes, Metal Hand Planers, &c. 
Neatest designs, superior finish. Low 
Prices. Our new Catalogue describes 
these and every tool necessary for the Am- 
ateur or Artisan. Send for It. 
WM. L. CHASE & CO., 
95 & 97 Liberty St., New York. 

STEEL CASTINGS. 

Solid and Homogeneous Guaranteed tensile strength, 25 
tuns to square inch. An Invaluable substitute for expen- 
sive forglngs, or for Oast Iron requiring great strength. 
Send for circular and price list to 
Mc HAFFIE STEEL CO.. Evelina St., Philadelphia, 1 a. 




MASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co., 
Providence, R.I. Agents. L. B. BKOOKS, 60 Cllfl street. 
New York; TAPLIN. RICE * CO.. Akron. Ohio. 



"EDEooraphy: 

plete system ut p£*««rtic Sb»rl Hani 



TT A trmrr DMk en the **\ Vf 
Writing by Sound; a com 
—the shortest, Diost simple, 
easy, aod cooipreiieB»ii , e, enabling tuny one, in a abort time, to report 
trials, speeches, kthjcas, &c. The Lord's Prayer is written with 
forty-nine strokes »f the pen, and M0 words per minute. The unem 
ployed saould te*rn this art. Price, by mail, 50 Cts. Agents wanied. 
Iddress T. W. EVANS A CO.. 139 *. Sevwth Street. Paila. 



Pa. 



WE can sell these Firjt-CUsa 
Pianos for Twi Hundred and 
Ninety Dollurs, beemise we employ 
no agents and allow no disconnt to 
dealers— they swfndlo you out of 
more than twice the reid cost of all 
Pianos. During the past 7 yeara we 
have sold onr Pianos to ov«r 1,000 
families, in every section of every 
State and Territory in the Union. 
There is not a county, or a prominent 
town where they are not in use, and 
hundreds of small towns everywhere 
also have them. If you will send for 
our Catalogue, containing 15 snHd 
columns in fine type, of the names 



and residences of prominent citizens, 
including members ofOonBjess and 
many influential and wealthy bank- 
ers and merchants everywhere, who 
are ushiir our Pianos — you will be 
sure to find some of tlwra art your 
very doo.r, in your own or some 
adjoining town, where you can see 
and try our Pianos. 

We send them -inywheFe within 
1,000 miles of New York for 18 days' 
trial and if nnt satisfactory no pay- 
ment is required. 

We are a responsible Incorporated 
company, and r«f>r by permission to 
the Chemical National Bank of New 

York City, which ntiy Bunk in the United States will satisfy 
you is hv far the ytronpest Bawk in America. Wo make this 
PtntfMne'nt to prove thai our 5 years' warrant u-i is. ran tees our 
Pianos to be fully equal to any Piano in the world at any prise 




Plcnse write i 
ted Circular cr 
reply to all ni 
person. Please 

Address, United State* Piano Co., SIO Broadway, 



is, and von will receive not only onr Illn 
ntahlin'ff full particular*, lint also a wri 
lestions from some officer of our Compan 
state where you suw this notice. 

New York 



tirn 
J in 



LeCoTant's Patent 
MACHINIST'S TOOLS. 

Reduced Price*. 

Sot Iron Dogi, % to 3 in } 5.M 

" " " ^ " 4 » $12.00 

" Steel " % " 2 " f. 6 -£! 

H " 4 " $13.00 

Iron & Steel Clampi, Die Dogs, Clamp Dogs.Vlce Clamps, 
Expanding Mandrels. &-c. Send for latest Price List to 
C. W. LB COUNT. Bonttl Norwalk, Conn. 



ALCOTT LATHES, for Broom, Hake and Hoe Handles. 
8. CHILLS, 51 Cortlao«t St., N. Y. 




THE LEHIGH VALLET 

Emery Wheel Co : 

WEISSPORT, PA., 
Manufacturers of 

Bmery Wheels under a 
new patent. 

Send for circular. 




N. F. BIRNHAM'S 

TURBINE 

Water Wheel. 

Was selcctedi 4 years ago, and pnt 
Wt work In the Patent Office. Wash- 
ington, D. C, and has proved to be 
the best. 19 sizes made. Prices 
lower than any other first class 
Wneei. j amphletfres 

N. F. BURNHAM York, Pa. 



P. BLAISDELL <& CO., 

Worcester! Man., 
Manufacturers of the BlalsAell Patent Upright Drills and 
other first-class Mechanic's Tooli. 



Bradley's Cushioned Hammer 

has larger capacity, Is 
more durable, takes up 
lesi room, does more and 
better work with less ex- 
pense for power and re- 
pairs khan any o*her Ham- 
mer In use. 

Guaranteed as recom- 
mended. Address 
BRADLEY 

Manufacturing 
Company, 

Stbaousb, N.Y. 




jO LASS "\TOULDS, for Fruit Jars, Lamps 

VXBottles.-L'-^Ink Stands, etc., made by H. BROOKE 
15 years Cor. "White and Centre Sts., Is.Y. For any 
tbing new In glass, you wtll require a mould (or die). 

Every description of moulds for glass, rubber, elne, 
etc. Sead model or drawing; inclose stamp. 



.7.000 IN USE-. n p 
ISSTEAMoPUMrO 

FOB EVERY POSSIBLE BUTY 

iEO.F.BUKEMFGCO./SMILIBEMlfSr.|ll 

CAUSEWAY& FRIEND STS. BOSTON. 
5OCAMALST.CHICAC0. 



TENTH INDUSTRIAL EXHIBITION, 

UNDBR THE AUSPICES OF THE 

Mechanics' Institute of San Francisco. 

Manufacturers, Mechanics, and others are advised that 
the above EXHIBITION" will be opened In San Francisco 
on the ITth dav of August next, and continue open at 
least one month. 

The Board of Managers invite all who desire to exhibit 
to send in their applications for space, without delay, to 
Mr. J. H. Culver, Secretary, 27 Post St., San Fran- 
circo, Cal., who will promptly answer all inq Hirles. 

700,000 persons, from all parts of the Pacific, visited 
the last Exhibition, to see what could be learned or pur- 
chased In San Francisco and the United States. 

San Francisco, with Its population of a ouarter of one 
million, is in intimate relations with Japan, China, Aus- 
tralia, Mexico, Hawaiian Islands, BritishColambia, the 
various Islands of the Pacific, and conttguons domestic 
Territory. There is no charge for Exhibit! on Space ; and 
power for driving machrnsry, etc. , isfurniBhed free. 

By order of the Board, A. S. HALLIDIE, President. 




OPtiotoIn^avingfo. 



Relief Platps for Book, Newspaper, Catalogue and 
Circular Illustrations Cheaper than Wood Cuts. The 
Scientific American uses our plates. Send stamp for 

Illustrated Circular. 



MachJmery oi Improved Styles for making 

SHINGLES HEALING, AND STAVES 

Sole makers of the well known Improved Law's Patent 
Shingle ajtd Shading Sawing Machine. For circulars 
address TREVOR & CO., Lookport, N. X\ 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
& CO. .246 Canal St., New YorK. Makers of toe ceie- 
bratea Tom Tnumu and Miniature Telegraph Instru- 
ments. 
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Beantifnl Trench Oil Chromes, sl«e 9x11, 
mounted ready for framing, rent postpaid 
for ONE DOLLAR. Grandest 



chanee ever offered to ABHnts. For partic- 

Bnd stamp. AddrsssF. P. Glue" 
MiwBedforU* Masa, 



ack, 




liBB : 



YALE 
IROS WORKS, 

New Haven, Conn.* 

Builders of the Yale Vertical 
the befit and most Economical, 
either for land or marine use ; alao 
HomzoNTALS, with or without 
the RUitr Cut-off. 
5 Spectal Tools made to order, 
= all at prices that defy competi- 
tion. Send for Circular. 



STENCIL JSR 



For cutting busineai 
Stencils, all sizes. Ala 
complete outfits for Clothing Sten 
cils and Key Checks, with which young men are makln* 
from $5 to $20 a day. Send for Catalogue and aampiesc 
S. M. SPENCER, 117 Hanover St., Boston, Mass. 




AGENTS WANTED. 

Men or women. $34 a week. Proof 
furnished. Business plea^antandnonor- 
able with no risks. A 16 page circulai 
andValuable Sanroles free. 49* A postal- 
card on which to send your address 
costs but one cent Write at once to 
F. M. REED. 8th st.. new york. 



IMPROVED MACHINERY for STAVE 

HEADING, 6HINGLE AND HANDLES. CABINET 
MAKER'S MACHINERY, BAILEY GAUGE UME, 
DURKEE'S AUTOMATIC SAW MILL (Improved), 
KEY SEAT CUTTING, PL'Ll.EY HORTNG AND 
MILLING MACHINES. RADIAL DRILLS, STEAM 
ENGINES, & BOILERS, VENEERING MACHINES, 
CABLE & SHEAVES, for tranBniltting' Power, ec«.etc. 
T. R. BAILEY & VAIL, Lockport, N. Y. 



MACHINERY. 

IRON & WOOD WORKING MACHINERY 
OF EVERT DESCRIPTION. 

Cold Rolled Shafting. 

HANGBR8, PULLEYS, COUPLINGS, BELTING, Ac 

<fcc. Send for Illustrated Catalogue and Price List. 

GEORGE PLACE & CO., 

121 Chambers & 103 Reade 8t». N. Y. City 



THE IMPSOTED 

NIAGARA STEAM PUMP, 

38 to 97 Pearl St., Brooklyn, y. Y. 
Manufactured solely oy 

Hubbard & Aller. 

Ekgines aud Boilers, 

PuUeys,Shaftimg and Ramgvn 

a Specialty. 




Cope & Maxwell MT g Co. 
INDEPENDENT gSftS'^ffia SStfi. 



est priced Steam Pumps offered. Bpcclal Price Lists on 
application, from Office and Steam Pump Works, Hamil- 
ton, Ohio Wariroomu, Chicago, 111. ; Cincinnati, Ohio. 



PIERCE WELL AUGER 

Comp.Dy offers $1 ,000 U »nj on. that will Bue.es.fHHy compete 
with them in boring . 20-in.li w.ll, through Boapstaoc and Band- 
.tone, anrl in mklnft up and pacing bowlder, and Ioom' stones. 
^Eentsn-tntediu every State. S23 PER DAY GUAR- 
ANTEED. S''nd for Cataloou.. Frsk. AddreM 

CHAS. D. PIERCE, r<™, Illinois. 



TrioTfYTT fJATTM Prire Pictnre sent free! An 
ine i.UL,ij-Ua.lTi . ln „ nlou , „ em ; 50 objects to 
And I Addre»». with stamp, g. C. AWBBY, Buffalo, N.Y. 



& Co/s Patent 



Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWENIY'EIQRI TEARS' EXPERIENCE, 

MORE PATENTS have been secured through 
this ageney, at home and abroad, than through any other 1b 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom hare been se- 
ected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed 
themselves of Munn & Co.'s services in examining their in- 
dentions, and procuring- their patents. 

MUNN & CO., in connection with the publication of the 
Scientific American, continue to examine inventions 
confer with iaventors, prepare drawings, specifications, and 
as8igmneiit8,attend to filing applications in tho Patent Office 
paying the government fees, and watch each caae step by 
step while pending before the examiner. Thla is done 
through their branch office,corner Pand 7th Streets, Wash- 
ngton. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy- 
rights, attend to interferences give written opinions on 
matters of infringement, furnish copies of patents: In fact 
attend to every branoh of patent busings Doth in thfe and 
n foreign countries. 

Patents obtained in Canada. England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the BrltlBh 
Dolonies, and all other countries where patents arb 
granted. 

A special notice is made In the Scientific Akebicajt of 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in part or whole, to persons attracted to the invention 
by such notice. 

A pamphlet of 110 pages, containing the laws and fall di- 
rections for obtaining United Statee patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc, seat free. Address 

HUNN & CO., 

Publishers SCIENTIFIC AMERICAN, 

37 Park Row* N. Y. 
B&ajtoh Omox— Corner F and 7th Streets 

Viflhingtffn l), C, 
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Back Pay© 
Inside Pane 



fl.00 aline. 
5 cents a line. 



Engravings may head advertisements at the same rate 
per line, Inj measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday morninQ to appear in next issue. 




Boring and Turning Mills, 

From HO inches* to 11 feet Swing, 

Radial Drilling Machines, 

Suitable fur any class of work, and other 

Machine Tools, 

Of the most perfect character, from entirely new 

patterns. 
XW Our Boring Mills hare the best reputation of any 
in America, ami are in use from Connecticut to Cali- 
fornia, 

Photographs, Circulars and References sent on applica- 
tion. Address NlLES TOOT. WORKS, 

lln lniltou, Ohio. 

PATTERNS AND MODELS 

Made by G. 1IAGGENMILLER. 

G63 E. 12th St., New York City. 



C 



IIEMICAL LABOR ATOUY. -Analyses-Assays— Ad- 
vices. A. Borr.uot'G.voN', 91 IJiiane St., cor. fS'dway. 



Wilson's Business Directory of 
IS ew York City, 

1S75-1S7G. Vol. xxviii. 

Pocket Size, containing the names of all firms and In- 
dividuals engaged In any business In New York City, 
duly classllled under their appropriate headings. 

INDISPENSABLE to every merchant or manufac- 
turer buying or selling goods in this city, enabling him 
to see at a glance the names of all firms engaged in any 
line of business. Prict $2.f>0, free by mail. 

THE TROW CITY DIRECTORY CO., 

11 University Place, N. Y. 



$25 



a day guaranteed usinjr our Well 
Auger &. Drills. $100 a month 
paid to Rood Agents. Auger book 
free. Jilz Auger Co., St. Louis, Mo. 



E 



NGINES AND BOILERS ,, ,. , _,,, 

Portable and Stationary. For description, addre 
GOODWIN & WHITE, Oil City 



New and Second-Hand", 

ress 
Pa. 



THE HEALD & S TSCO 

Patent Centrifugal Pumps. 

VERTICAL <fc HORIZONTAL. 

Fir st Premium* at New Orleans, Cincinnati, and New 

York. " Medal of Special Award," 

American Institute, 1873, 

Perfect satisfaction guaranteed. The cheapest, most 

durable, popular and successful Pump known, for Paper 

W^Kera, Tanners, Contractors, prick Makers, DiBtlllers 

etc. Pumps with engine on frame, complete, at low 

figures, for Wrecking, Dredging, irrigating, etc. Illustra- 

ed pamphlet, free, 800 references to parties actually using 

the Pump. 24 pages of the strongest possible testimony.. 

Address HEALD StSCO & CO. Baldwinsville, N. Y. 



Excels for 

'TPortablo 




wPrintinif 

"resseS 



"L"u>txt Pricid and REST- 

Do Your Own Printing 

$0 Press for cArdt, Libels, envelopes, etc. 
O Larger mus fur larger work. 

TSusinessMen dotheir printing and 
advertising, save money and increase 
trade. Amateur Prin ting, delight 
ful pastime for spare hours. BOYS 
have great fun and make money fast 
at printing. Send two stamps for full 
catalogue presses type etc to the M frs 

KELSKY A: CO., Morlden, Conn. 

THE BEST INJECTOR 

For Locomotive and Stationary Boilers. 

FRlEDiUANN'S PATENT. 

Over 15,000 Now in Use Here and in Europe. 

Throws more and hotter water, with less steam, than 
any others. It lias two Waterways, fixed Nozzles, and no 
movable parts to get out of order. 

NATHAN & DREYFUS, Sole Manufacturers, 
108 liberty St., New York. 
IF" Send for Catalogue. 



GLASS OIL CUPS 

of all kinds. Brass Fittings for Steam, TVater and Gas. 
Brass Castings. Send for Catalogue. 

HILLARD &. HOLLAND (52 Gold St.. New fork. 




Corrugated Iron 

Iron Ilulldlngs, Roofs, Shut- 
ters, Doors, etc. MOSELY 
IKON BRIDGE AND HOOF 
CO., Offices Dcy St., New 
York. Send for circulars. 



Oiamoil Sol Emery Wheels. 

PRlCES-6x¥.$1.25;Sxl,?2.2fi; 12xlK<*5.50; 16x2, $12. 50; 
18x2 *Ui.OO; 20x2, 19.50; 24x3, $42. All other sizes at pro- 
portionate prices. Fast cutting, free from glazing, they 
tre the best Solid Emery Wheels. Give diam. of holes 
in your order for wheels. Emery Grinders one jualed by 
anyintheworld. AMERICAN TWIST DRILL CO.. 
YVoonsocket. B. I. and 15 New Church St.. New York. 

Working Models 

id Experimental Machinery, Metal or Wood, made to 
~ ". WERNER, 62 Center St., N.Y. 



' er by 



J. F. 



TMPORTANT FOR ALL LARGE CORPO- 

1 RATIONS AND MANUFACTURING CONCERNS. - 
Bnerk's Watchinan'H Time Detector, capable of 

controlling, with the utmost accuracy, the motion of a 
watchman or patrolman, as the same reaches different 
stations of his beat. Send for a Circular 
J.E.BUERK, P. O. Box 979, Boston, mass. 

8. B.— This detector is covered by two U.S. Patents. 
Parties using or selling these instruments without au- 
thority from me will he dealt with according to law 



RICHARDSON, MEBIAM & CO., 
Manufacturers of the latest Improved Patent Daniels' 
and Woodworth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Vertical 
and Circular Re- sawing Machines, Suw Mills, Saw ArborB 
Scroll Saws, liailway. Cut-off, and Rip-saw Machines 
Spoke and Wood Turning Lathes, and various other klndfe 
of Wood-working Machinery. Catalogues and price lists 
lent on application. Manufactory, Worcester, Mass. 
Warehouse, 107 Liberty Street, New York. V) 



Band Saws ! Band Saws ! 

For Saw Mills. 

PiTTBiifKGn, South Side, May 16, 1S7:J.— Emerson, Ford <C- 
Co.: Gentlemen— From the first, your Hand Saws have given 
entire satisfaction, having now been In use constantly for more 
than 4 months, sawing white oak, pine, and other timber. One 
•f your saws has been run alternately with a new French Hand Saw changing once each 12 hours. And I am free 
to state that I ilod yours the superior in every respect, cutting from 2 to ;i thousand feet more in 12 hours than 
with the French or any other saw that we have ■scd. Your Rand Saws have never given us the least trouble, nor 
have they shown u crack or defect of any kind.— Kohkut Young, Prout. American Band Saw Mill; C. Mitbohe- 
lkw, foreman; Fitch, Mkkitiieis, Sawyer and Filer. 

N. U.— Steel for the above saws was made In Pittsburgh. Tliey were tempered by our Damascus ProceBS— an 
additional evidence of the extraordinary toughness of our saws. For illustrated circular and price list, address 

EMERSON, FORD & CO., Beaver Falls, Pa. 






Ts a rotary file which runs a mile in a minute, and whose cutting points never 
grow dull. THE TANITK COMPANY publish monthly a flrat-elass Mechanical 
.Journal, called The Emery Grinder, which is printed in English, German, 
and French, and which in the best advertising medium known, both for this coun- 
try and Kurope. TheTa.mtk Cosjpa.ny publish au Illustrated pamphlet of 126 
pages. 

The Tan'tte Company manufacture the most uniform and reliable Emery 
Wheels ever made, and are constantly getting up novelties in Emery Grinding 
Machinery. For Emery Wheels, Emery Grinders, Diamond Tools, Newman's 
Emery Planers, Suction Fans, Davis' Speed Indicators, &c. 

Address THE TANITE CO., 

STROUDSB0HG, MONROE CO., PA 



For showing heat of 
Ovens, Hot blast pipes, 



Steam Super -Heaters, 

Set under boilers, or In separate furnace, will supply Dry 
Steam of any required temperature, and save fuel. 

HENKY W. BULlvLEY, 9S Liberty St., New York. 

Pyrometers, 

Boiler flues, Super-Heated Steam, Oil Stills, &c 

HENRY W. DULKLEY, Sole Manufacturer, 

98 Liberty St., New York. 

\\rANTKD— A Responsible party to manufacture my 
" Automatic-Table Fan, pat. Apr. 20. For particulars, 
address L. I). STAMPS, Anahuac, Chambers Co., Tex 

PORTLAND CEMENT 

For Walks. Cisterns, Foundations, Stables, Cedars, 

Bridges, Reservoirs, Breweries, etc. 
A Practical Treatise on Cement furnished fkee. 

S. L. Merchant & Co.. 76 South St., New York 



IRON PLACERS, 

ENGINE LATHES, DRILLS, &c. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 



ROOFS! 



Full partlcolarahowtorcpnlr old ones, 
huvu n-.-ohinglBif,', prevent <*<*»■« y, ami 

Stop Leaks, effectually and Cheaply, 

In roots of Ml Ithitla. bend postal card to 
"Hox 17 61, N.Y.," giving your address 
urn. receive Book (100 paces) free, with 
simple direction! hotv to lay new roots, 
DO YOUR OWIf PAINTING 
and save money. Wrlle at once. 

N, Y. Slate Roofing Co. J 

Boston. Philadelphia, and 8 Cedar St.. N. T 



Portland Cement, 

From the best London Manufacturers. For Bale by 

JAMES BHAND-.W Cliff St. , N.Y. 

A Practical Treatise on Cement furnished for 35 cents. 

Machinists' Tools, 

EXTRA HEAVY A?TD IMPROVBD PATTERNS. 

LUCIUS W. POND, MANUFACTURER. 

Worcester, Mass. 

WARE HO QMS 98 LIBERTY Si., A. 1 
t&~Lathe&,Planer8,Boring Mills, Drilla.and Gear Out- 
tern a S/jecimlty. 



r JOHNS* 




ASBESTOS 

ASBESTOS. ROOF tJOATINI 



steep 



flat roofs In all 



adapted for 
„ climates. 

for restoring and preBer ins old Hoofs. 
££»£5n'X2 Ji7w!EiV>. Ii ;, r . r i P ,?™ ng ,e, ; k3 , »"> un <i Chimneys, Dormer Windows, etc. In 10 lb 
A 5K£££, < & MVilr^'V A ,' NT ,' " Slrlcl y " r,,cl1 " 8 article, superior body, rich color. 
A .KSS™!? 5 ! KAS5" E'"'' a " colors . for outside work, ready for use. In nails, kegs, and barrels 
•JSJigSSSiS 54?J5 1 A J f, ,t „^?, , ,l T .S: , ,' 1C , EnENT FELTING, for Steam Pipe »f Boiler,, «tc 
ASBESTOS STEAM PAI'RIM . In regular sizes of rope, from a to IK Inches diameter 
ul those material,, are prepared ready for use, and can be easily applied by any one ' 

Liberal inducements to General Merchants and Dealers. 
fy Infringers and the public are cautioned. _gj 



_. prei 

Send for illustrated Pamphlets, Price Lists, etc 
Also for sale by 



palls. 



DOWNIE. TRAINER A; CO., Boston, 
R. II. IVES <fc CO., Montreal, 
KIRK WOOD ifc l)UNKEEE,Chica K o. 



if. JOHNS, 87jaiuen Lane, y. 
ROOTS' FORCE BLAST BL0WER7 

FIRST PREMIUM 
AWARDED 

PARIS AND VIENNA. 

SPEED ONLY 100 TO 250 REV. PER 11 SAVES 

HALF THE POWER REQUIRED FOR FAN. 

P. H. & F. M. ROOTS, Manuf rs, CONNERSVILLE, IND. 
S. S. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK. 




J^OGERS' TANNATE OF SODA BOILER 
V Scale Preventive has been In use for eight years, 
and \u\s the unqualified approval of a great number of 
ov best engineers aHd scientitie men. The makers claim 
that it Is the best preparation for the prevention and re- 
moval of scale ever offered to the public. 3fi cents per 
oound. Send for book on ** Boiler Incrustation " 

JOS. U. ROGERS & CO., Madison, Ind. 




The Standard— Best Stock— Finest Finish. 

MANUFACTURED ONLY BY 

D. ARTHUR BROWN & CO., Flftlieryllle, N.H. 

KIDDER'S PASTILES-A SURE RELIEF FOR 
ASTHMA. STOYVELL & CO. Charlesto wn. Mass 

PERFECT 

NEWSPAPER FILE. 

The Koch Patent File, for preserving newspapers, 
BiaeazineB, and pamphlets, has neen recently improved 
%nd price reduced. Subscribers to the Scientific Ame- 
rican can be supplied for the low price of $1.50 by mail, 
or $1.25 at the office of this paper. Heavy board sides ; 
inscription, "SCIENTIFIC AMERICAN,' In gilt. Ne- 
cesBary for every one who wishes to preserve the paper 

Address MUNH & CO., 

Publishers "SciMrraao Amhrtoa». 



IIOGARDL'S' PATENT UNIVERSAL ECCEN- 
X) TUIC MILLS— For grinding nones, Ores. Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar. Salts, Hoots, Bplccs, 
Coftee. Cocoanut, Flaxseed, Asbestos, Mica, etc., and 
whatever cannot be ground by other mills. Also for Paints, 
Printers' inks, Paste lllacking, etc. JOHN W. THOMSON, 
successor to JAMES U»GAKDUS, cornerof White and 
Elm Sts.. New York. 




Niagara 
Steam Pump Works 

Established 1862. 

CHARLES B. HARDICK, 

No. 23 Adams Street, 

BROOKLYN, N. V. 



SOYK'S 



Mill Furnishing Works 

are the largest in the United States. They mafee Burr 
Millstones, Portable Mills, Smut Machines, Packers , Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOYE & SON. Buffalo, N. T. 



TO PATENTEES AND MANUFACTURERS.— 
A first-class house of long standing, with business 
premises in the best part of the City of London, Eng- 
land, is open to arrange for the Bale or exclusive pur- 
chase of any article (patented preferred) of large con- 
sumption for domestic use. Cash advancos to any amount 
might be made. The highest- references in America and 
England. Apply, with full particulars, to X. Y. Z., 
HAY WARD & SONS, 53 St. Paul's Churchyard, Lon- 
don England. 



Advertising Agent. Addresa 



|FT. V. Carpenter. 
Box77S, New York city. 

DAMPER T5 Tl fl m and LRVEIJ 

REGULATORS O &S fe> X GAGE COCKS. 

MURRILL tfc KEIZER. 44 liolliday St.. Bait. 
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OOKS FOU IIIIIL DJE It S . 

Send for Illustrated Catalogue 
A. J. Iticknell Jt Co., 2T Warren St..N. Y. 

THE ROOT SAFETY 

BOILER. 

OVEK 1,200 IN USE. 

The distinctive claims presented by this boiler are 
SAFETY FE0M DESTRUCTIVE EXPLOSION 
CITOTOST DURABILITY ; 

HIGHEST ECONOMY, 
And Greatest Facility for Enlarging, 
Cleaning, and Repairing. 
£&~ For Illustrated Catalogue, address 

Abendroth & Root M'fg Co., 

GKEENPOINT, BItOOKLYN, N. Y. 






IRON AND STEEL 

DROP FORGING. 

Of Every Description, at Reasonable Prices. 

The Hull & Beldon Company, D anbury, Ct 



GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 

See engraving and description In the ' Scientific Amer- 
ican "of March 7. The greatest kno vn cure for rheu- 
matism and sciatica. No physician should be without one. 
Send for circular. 

C.R. TOWN SEND, Sole Agent. 
Medical Institute Uj7 DcKalb ave., cor. Adelph! St., 
Brooklyn, N. Y. 

HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. rsAHKLiN, V. P"t J. M. Aixm, PiWt 
J. B. Pmcm, Set 

HAETFOED, CONN. 



NON-COMBUSTIBLE STEAH B0ILEB & FIFE 

COVERINGS- 

Saves ten to twenty per cent. CHALMERS SPENCK CO., 
Toot. E. 9th Street N Y. : 1302 N". 2nd St.. St. Louis. Mo. 



THE NATIONAL 

Steel Tube Cleaner. 




Adopted and in use bv V . S. Navv. Kor sale hv dealers. 
Send for Circular. THK CHALMERS SPENCE CO., 
N. Y., Agents for the U.S. 




SCIENTIFIC AMERICAN, 

FOR 1875. 

THE MOST P0PULAE SCIENTIFIC PAPEB 
IN THE W0ELD. 

THIRTIETH TEAR. 
VOLUME XXXH.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the second day of January, 
1875, anew volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 

No person engug-ed in any of the mechanical pur- 
suits should think of doing without the Scientific 
American. Every number contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally ; and it is val- 
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Li- 
orary, and the Reading Room. 

TERMS. 

One copy, one year (postage included) $3.20 

One copy, six months (postage included) — 1.60 
One copy, three months (postage included) . . 1,00 
One copy of Scientific American for one 
year, and one copy of engraving, " Men 

of Progress" 10.00 

One copy of Scientific American for one 
year, and one copy of " Science Record" 

for 1875 5,20 

Remit by postal order, draft, or express. 
AddreBS all letters and make all Post Office or- 
ders and drafts payable to 

MTJisrisr & co. 

37 PARK ROW, NEW YORK 



THE "Scientific American" is printed with 
CHAS. EMEU JOHNSON & C). 'SINK. Tenth and 
Lombard Sts., Philadelphia and 59 Gold St., New Tork 
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